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PACCMOTPEHO COI''TACOBAHO YTBEPXIAIO
Ha 3aceJaHUH IIKOJIbHOTO 3aMecTUTENb UPEKTOPA Hupextop
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HayK €CTCCTBCHHO-
MaT€MaTHYCCKOI'o NUMKJia

PyxoBoauTens MO ®ypcos K. I1. I'opoxoBckmii . A.
«21» aBrycra 2025 ITpukaz Ne 207
Ilona C.H. oT «21» aBrycra 2025
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oT «21» aBrycra 2025
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yueOHoro npeamerta «buonorus»
mist 10-11 knaccos

2025 - 2026 y4yeOHbI TO
(Yr1yO6n€HHbIi ypOBEHB)

Cpok peanuszanuu nporpaMmmsl — 1 roa
(kK OCHOBHO#1 00pa30BaTENHLHON MMPOTrpaMMe HAYaIIbHOTO 00IIIeTo 00pa3oBaHUs
YTBEPKIAEHHOHN MPUKA30M MO mKOoJe OT 18.08.2023 Ne 156)

Pazpadotunk — fAuenko Mapust HukonaeBHa,
YUUTENb OMOJIOTHUN U XUMHUH

c. UepHoriolibe,
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IOACHUTEJIBHASA 3AIINCKA

[Iporpamma pa3zpaboTaHa B COOTBETCTBUU CO CJICAYIOIINMMU HOPMATUBHBIMU
MIPABOBBIMU AKTAMU U UHBIMU JOKYMEHTAMMU:

denepanbHbI rOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO OOIIETO
oOpazoBanusi, yTBepkaeHHbIN [Ipukasom MuHucTtepcTBa 00pa30BaHMs U HAYKH
Poccuiickoii @enepanmn ot 31.05.2021 No 287 «O0 yTBepkeHuu (henepaibHOTO
roCyZapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO 00IIEro
oOpazoBanHus» (C NBMEHEHHUSIMU, PpUKa3 MUHUCTEPCTBA TPOCBEIICHUS
Poccuiickoit @enepanuu ot 18.07.2022 Ne 568);

®denepanbHas oOpazoBarenbHas MporpaMmMa OCHOBHOTO 00I1Iero o0pa3oBaHus,
yTBepkAEHHAs mpuka3zoM Munnpocsemienus ot 18.05.2024 Ne 370.

yqe6HO-MeTOHI/I‘-IeCKI/Iﬁ KOMIIJICKC:

 buonorus: 10-i1 knacc: yrinyOnéHHbli ypoBeHb: yueOHuK; 1-e nu3nanue Ilaceunuk
B.B., Cymaroxun C.B., I'anontok 3.1".; nox penakuueit [laceunuka B.B.
Axk1mmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

 buonorus: 11-i knacc: yrmyOn€éHHbINA ypOBeHb: yueOHUK; 1-¢ u3manue [laceunuk
B.B., Kamenckuit A.A., llIBenos I'.I'. u np.; nox penakuuen [laceunuka B.B.
AxkuuonepHoe obiectBo «M3natensctBo «lIpocBerienne»

DIIEKTPOHHBIE 00PA30BATEIIbHBIE PECYPCHI:

DeKTpOoHHBIC 00pa30BaTEIIbHBIC PECYPCHI K yueOHMKaM B EMuHOM KOJIeKIuu
www.school-collection.edu.ru

http://mat.Iseptember.ru MaremaTtuka: exeHeneabHOE yueOHO-METOUIECKOE
npuiokeHue K razere «[lepBoe ceHTIOps».

http://www.uchportal.ru (yuurenbckuii mopran);

www.edu.ru (caiitt MOuH P®);

www.school.edu.ru (Poccuiickuii o01eo06pa3zoBaTenbHblid MOpTaN);
www.pedsovet.org (Bcepoccutickuiit UHTepHET-TIeICOBET);

www.fipi.ru (caliT @enepanbHOTO MHCTUTYTA MEIArOrM4eCKUX U3MEPEHUN);
www.math.ru (MaTepHeT-noaepx Ka yunureneid MaTeMaTukm);

http:// festival. Iseptember.ru (dbectuBanp negarorudeckux uae « OTKPHITHINA
ypox» («IlepBoe ceHTaOps»));

www.exponenta.ru (00pa3oBaTeIbHBII MaTEMaTHIECKUI CaliT);
www.math.ru/lib (3;mekTponHas MareMaTuyeckasi Ou0IMoTeKA);

https://resh.edu.ru/ Poccuiickas Dnekrponnas [lkomna



Pabouast mporpamma coctaBieHa ¢ yuétom Paboueit mporpaMMbl BOCTUTAHUS
MBOVY «Yepuononsckas CIL» benoropckoro paitona Pecy6nuku Kpbim
(ypoBeHB OCHOBHOTO 00111€T0 00pazoBanusi) Ha 2021-2025 roapl, yTBepKAEHHOM
npuka3zom oT 15.06.2021 Ne 143.

COILEPKAHUE OBYUEHUA
10 KVIACC

CopaepkaHue nNporpaMmbl, BbIJIETIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. bBuonoeus kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMILIEKCHAs Hayka. KpaTkas uctopust pa3BUTHS
onosiornu. bronornueckre HayKu ¥ U3y4aeMble UMH IPOOJIECMBI.
dyHaamMeHTaIbHbIC, IPUKIIAHBIC U TIONCKOBBIC HAYYHBIC HCCIICIOBAHNUS B
OMOJIOTHUH.

3nauenue Onosoruu B (GOPMHUPOBAHUH COBPEMEHHOH €CTeCTBEHHO-HAYYIHOM
kapTuHbl Mupa. [Ipodeccun, cBsizannbie ¢ bnonorueid. 3HaueHne OUOJIOTHH B
MPAKTUYCCKOHN JCSITSIBHOCTH YEJIOBEKA: MEAUITMHE, CETbCKOM XO3SHUCTBE,
MPOMBIIIVICHHOCTH, OXPaHe MPUPOJIbI.

Jemoncmpayuu

[Toptpetsi: Apuctortens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. T'apseu, I'. Mennens, B. U. Bepnanckuiu, U. I1. [TaBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaOnuup! 1 cxembl: «CBsI3b OMONOTHM € APYTUMHU Haykammu», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. Kuevie cucmemvt u ux uzyuenue

JKuBble cuctemsbl Kak npeameT u3ydeHus ouosoruu. CBONCTBA KHUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOI'0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTb,
CJIOKHOCTb U YIIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPaKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHHU OpraHu3alu )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBBIN, OPTaHU3MEHHBIH, TTOMYJISIIIHOHHO-BUI0BOM, SKOCUCTEMHBIN
(OnoreouenoTuueckuit), Ouochepnsiil. [Iporeccel, MPOUCXOASIINE B )KUBBIX
cucrtemax. OCHOBHBIC IPU3HAKHU KUBOTO. JKU3HB Kak ¢opma CyIeCTBOBAHUS
MaTtepud. Haykn, n3ydaroniue >KMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSX OpraHU3allH.

N3ydenne xuBbIX cucteM. MeToasl Ononorunueckoit Hayku. Habmronenue,
U3MEpPEHUE, IKCIEPUMEHT, CUCTEMaTHh3alus, MeTaaHan3. [loHsTHE 0 3aBUCUMOU U



He3aBUCUMOU nepeMeHHou. [imanupoBanue skcnepumenta. [loctaHoBKa u
npoBepka runote3. Hynesas runoresa. [loHsiTHe BEBIOOPKU U €€ JOCTOBEPHOCTb.
Paz6poc B 6uonornyeckux gaHHbIX. OI[EHKa JOCTOBEPHOCTH MOTYUEHHBIX
pe3yabTaroB. [IpuunHbl HCKaXXeHUs pe3yJIbTaToB dKcrepuMenTa. llonsatue
CTaTUCTUYECKOTO TECTA.

Jemoncmpayuu

TaOnuup! u cxembl: «OCHOBHbBIE IPU3HAKY JKU3HW», «bronornueckue
cucTeMbl», «CBOMCTBA KUBOW MATEPUMN», « Y POBHU OPTraHU3aLNH KUBON
npupoas», « CTpoeHue )KUBOTHOU KIIETKW», « TkaHU KUBOTHBIX», « CHCTEMBI
OpraHoB YeJIOBEUYECKOro opranusmay, «buoreonenosy», «buocdepa», «Metos
V3y4EHUs )KUBOU IIPUPOIBD».

O6opynoBanue: 1abopaTopHOe 000PYIOBAHUE AJIS IPOBEACHUS
HaOJII0JICHUH, N3MEPEHUH, SKCIIEPUMEHTOB.

[Ipaktrnueckas pabora «/cronb3oBaHuE Pa3IMUYHBIX METOJOB IIPHU U3yYEHUU
JKUBBIX CUCTEM.

Tema 3. Buonocus knemku

Krnerka — cTpykTypHO-(pYHKITMOHAIbHAS €TMHUIIA )KUBOTO. icTOpus
oTkpbITUA KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJOKEHHS] COBPEMEHHOW KJIETOUYHOM
TEOPUH.

MeTobl MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHH: MHUKPOCKOTIHS,
xpoMmarorpadusi, 31eKTpoPope3, METOA MEUEHBIX aTOMOB, TP PepeHIuaNTbHOE
HeHTpU(yTUpoBaHKE, KyJIbTUBUPOBAHHUE KIIETOK. V3yueHue puKCcupoBaHHbIX
KJIETOK. DNeKTpoHHass Mukpockomnusa. Kondpoxanbaas Mukpockonus. BuranbHoe
(MpUKU3HEHHOE) U3YUEHHUE KIIETOK.

Jemoncmpayuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitnen, P. Bupxos, K.
M. Bbap.

Tabmuier 1 cxeMbl: «CBETOBON MUKPOCKOI, « DNEKTPOHHBIA MUKPOCKOID,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOTITUI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

[TpakTuueckas padora «3yueHre METOI0B KJIECTOUHOU OUOI0TUH
(xpomarorpadusi, anexkrpodopes, ruddepeHimanpHoe eHTpuyrupoBanue,
[I1IP)».



Tema 4. Xumuueckasn opeanuzayusi Kiemxku

XUMUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOAJTIEMEHTHI.
Bopna u e€ posb Kak pacCTBOPUTES], peareHTa, y4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIJIOpEryisiiiui. MuHepabHbIe BEIIECTBA KIETKH, UX OHOJIOTHYeCKast
poJib. Poiib KAaTHOHOB ¥ AHMOHOB B KJIETKE.

OpraHnueckue BelIeCTBA KIETKU. bruonornueckue nonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0ekoB. CTPYKTYphI OeJIKOBOM MoJieKybl. [lepBuunas
CTpYKTypa Oelika, NenTuHas CBsi3b. BTopuyHas, TpeTuYHas, YETBEPTUUHAS
cTpykTyphl. Jlenatypanus. CoiictBa 6enkoB. Kiaccudukanus 0eiakoB.
buonornueckue pynkiuu 6enkoB. [IpuoHsL.

Yrnesoasl. MoHOCaxapuabl, AUCaxapuiabl, OJIUrOCaxapuibl U
nonucaxapuabl. OOIHii MaaH cTpoeHus U GU3NKO-XMMHUYECKUE CBOICTBA
yrieBooB. buonornueckue GyHKINUN yTI€BOIOB.

Jluniunel. I'unpodunsHo-ruapodoOHbie cBolicTBa. Knaccudukarus
munuAoB. Tpurnuuepuabl, GochonUnuabl, BOCKU, CTepoubl. buogornyeckue
dbynknuu munuaoB. OOIIMe CBOMCTBA OMOIOTUYECKUX MEMOPAH — TEKY4eCTh,
CIIOCOOHOCTH K CaMO3aMBIKaHUIO, TTOTYTPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne Hyk1€MHOBBIX KHUCIIOT.
Hyxneorunpl. [punnun kommiementapuoctu. [IpaBuino Yapradda. Ctpykrypa
JIHK — nBoiiras cnimpans. MecrtoHaxoxaeHue u ononorundeckue pynkuun JJHK.
Buner PHK. ®ynkuun PHK B kiieTke.

Crpoenue monekyibl AT®. Makposprudeckue cBsizu B Mosiekyne ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, X (PYHKIIUU B
kietke. pyrue nykineosunrpudocdars (HTD). CekBenuponanue JJHK. MeTosl
T€HOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH.

CrpykrypHas OHOJI0THS: OMOXUMHYECKHUE U ONO(DHU3NUSCKUE UCCIISTOBAHMUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphI OMOMOJIEKYI. MoaenupoBaHue
CTPYKTYPBI U (DYHKIIHI OMOMOJIEKYJT U UX KOMIUIEKCOB. KOMIIBIOTEpHBIN TH3aiiH 1
OpraHUYEeCKUN CUHTE3 OMOMOJIEKYJ M MX HEIIPUPOIHBIX aHAJIOTOB.

Hemoncmpayuu

[Toptpersr: JI. [Tonunr, [x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XuMHYECKUX 3JIEMEHTOB B HEXKUBOM
npupojie», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Ta6J'II/IHBI N CXCMBI: «HepI/IOILH‘IeCKaH Ta6JII/IIla XUMHNYCCKHUX 3JICMCHTOB),
«CTpOGHI/IC MOJICKYJIbI BOJbD?, «BCHIGCTBa B COCTAaBC OPraHu3MoOB», ((CTpOeHI/IC
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MOJIEKYJTbI Oenka», « CTPYKTYphl O€IKOBOI MOJIEKYIbD, « CTpOEHHE MOJIEKYIT
yIJIeBOJIOBY, «CTpoeHre MOJIEKYJ IUIUI0BY, « HyKIIeMHOBBIE KUCIOTHI,
«Ctpoenue Mosnekynbl ATOy.

O6opynoBaHue: XUMHAYECKas MOcyAa U 000pyA0BAHHE.

JlabopaTtopHas pabora «O0Hapy)eHHE OETKOB C MOMOIIBIO Ka4ECTBEHHBIX
peakumn».

JlaGoparopnas pabota «lccinegoBanue HyKJI€MHOBBIX KUCIOT, BbIJIEIEHHBIX
U3 KJIIETOK Pa3IUIHBIX OPTraHU3MOB)Y.

Tema 5. CmpoeHnue u (pyHKyuU K1emxu

Tunel KJIIETOK: 3yKapuoTHYecKas U IpokapuoTuieckas. CTpykTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHne mpoKapuoTHIeCKon KiIeTku. Kinetounast ctenka Oakrepuii u
apxei. OcCOOEHHOCTU CTPOEHUS reTepoTPOoPHON U aBTOTPOPHOU
IPOKaPUOTUYECKUX KJIETOK. MeCTO U pojIb MPOKAapUOT B OUOIIEHO3AX.

Crtpoenue 1 PyHKIIMOHUPOBAHUE FYKAPUOTUUECKON KIIETKH.
[Tnasmarnueckas memOpana (razmanemma). CTpyKTypa Iia3MaTudecKon
MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: TaCCUBHBIN
(muddy3us, obneruénnas nuddy3us), akTHBHBIN (MIEPBUYHBIN M BTOPUYHBIN
aKkTUBHBIN TpaHcnopT). [lonmynponuniaemocts MmemOpansl. PaboTa Hatpuii-
KaJMeBOT0 Hacoca. DHJOIMUTO3: MUHOIMTO3, (GarornuTo3. DKk301uTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KJIETOYHON CTEHKH PACTEHH, TprOOB.

Huromnasma. [{uro3ons. [urtockenet. [ Brmxenue uurorazmel. OpraHousl
kieTku. OiHOMeMOpaHHbIE OPraHOUABI KJIETKHU: SHI0TNIa3MAaTUYECKas CETh
(OIIC), anmapat I"osb1Ku, JIM30COMBI, UX CTpOeHUE U PyHKIMHU. B3auMocBs3b
0JIHOMEMOpaHHBIX OPraHOUI0B KJIETKH. CTpOEHHE IPaHyJISIPHOTO PETUKYJIyMa.
Mexanu3Mm HanpasieHus: 6eiakoB B JIIC. Cunte3 pacTBopuMbIX 0ekoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpany sIpHBIN) SHI0IIa3MaTHIECKUM
petukynym. CexpetopHas Gyukmus anmnapara ['onsmku. Moaudukarms 6€IKOB B
annapare ['onbmxu. CoptupoBka 0enkoB B amnmapate ['onbmaxu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieTok. Knetounsii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOUIBI KIETKU: MUTOXOHIPUH, TIIIACTHUIBI.
[Tpoucxoxnenne mutoxouapuit u mwiactun. Cumouorenes (K.C. MepexxkoBCKHid,
JI. Maprymnuc). Ctpoenue u QyHKIIMU MUTOXOHApUHN U TuiacTul. [lepBuunele,
BTOPUYHBIE U CJIOKHBIC MJIACTUABI (POTOCUHTE3UPYIOIINX DYKAPHOT.
XJIOPOIJIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.

HememOpanusie opranouisl kiietku CTpoeHue u GyHKIIMH HEeMEMOpPaHHBIX

opraHouzioB kietku. Pudocomsl. [IpomexxyTounsie pumamMeHTHI.
6



MuxkpodunaMeHTbl. AKTUHOBBIE MUKPO(HIaAMEHThI. MbIIIEUHbIE KIETKH.
AKTHHOBBIE KOMIIOHEHTbHI HEMBIIIEYHBIX KJIETOK. MUKpoTpyOOouKku. Knerounsrit
neHTp. CTpoeHue U IBUKEHHUE KIYTUKOB U peCHUYeK. MUKpOTpyOOUKH
uToriazmMel. Llentpuons. benku, accouuupoBanHble ¢ MUKpOQHIaMEHTaMU U
MUKpPOTpyOOuKkamMu. MOTOpHBIE OEKH.

Anpo. Obonouka sapa, XpOMAaTHH, KapHOILIa3Ma, SIIPBIIIKY, X CTPOCHHUE U
bynkuuu. AnepHsiil 0eaKoBbIi MaTpukc. [IpocTpaHcTBEHHOE pacooKeHUE
XpOMOCOM B HHTEp(ha3HOM siipe. DyXpOMaTUH U reTepoXpoMaTrH. benku
XpOMaTHHa — TUCTOHBL. JIMHAMUKa s/1epHO 000JI0UKM B MUTO3€. S IepHBIi
TPaHCIOPT.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapAKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

Hemoncmpayuu
IToptpetsr: K.C. MepexkoBckuii, JI. Mapryinmuc.

Tabauup! u cxembl: «CTpoeHHE 3YKapUOTUYECKOM KiIeTKn», « CTpoeHue
YKUBOTHOU KJIETKN», «CTpOEHUE PaCTUTEIBHON KIETKN», « CTpOCHUE
MUTOXOHAPUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOU KIIETKN.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl OaKTepuaibHbIX KIETOK.

JlabopaTtopHas pabora «3yueHne cTpoeHus KJIETOK pa3IMUHbIX
OpraHu3MOB).

[TpakTudeckas padora «l/3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopatopHnas padora «VccienoBanue mia3mMosn3a 1 Aeria3Moin3a B
PaCTHTEIBHBIX KIETKAaX).

[IpakTuueckas padota «3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. Obmen sewjecma u npespaujeHue IHepeUul 8 Kiemke

AcCUMUIISALNS U TUCCUMUIIALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Turbl
oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTPOPHBIN. YYacTHe KUCIOpOa B
0OMEHHBIX Mpoleccax. JHEPreThuecKkoe 00ecneueHne KIETKU: MPEBpaIlCHHUE
AT® B oOMeHHBIX Mporeccax. DepMEHTATUBHBIN XapaKTep peaKIUil KJIETOYHOTO
MeTabonu3zma. DepMeHTHI, X CTPOCHUE, CBOMCTBA M MEXaHU3M JCHCTBHS.
Kodepmentsl. OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
AKTUBATOPBI U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
pEeaKIMii OT pa3IMYHBIX (PAKTOPOB.



IlepBUYHBINA CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTES.
AHOKCUTEHHBIN U OKCUTeHHBIN (poTocuHTe3 y OakTepuid. CBeTOCOOMparoime
MUTMEHTHI U IATMEHTHI PEAKIITMOHHOTO LIEHTpa. POk XJIOPOIIIacTOB B IpoLiecce
dorocunTeza. CBeToBas u TeMHOBas (a3bl. Doroasixanue, C3-, C4- u CAM-THIIBI
dbotocunTesa. [IpoaykTuBHOCTE (hoTOCHHTE3a. BiusHue pa3audHbiX pakTopoB Ha
CKOpocTh (porocuHTe3a. 3HaUeHHE (POTOCUHTESA.

XemocunTtes. PazHooOpa3re opraHm3MOB-XeMOCHHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, Keyne300aKkTepun, cepoOaKTeprun, BOJOPOIHbBIC
OakTepuu. 3HAYECHUE XEMOCUHTE3a.

AHaspoOHbIe opranu3Mbl. Buasr Oposkenus. [IpogykTel OposkeHHs U X
WCIIOJIb30BAaHUE YEITOBEKOM. AHAIPOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHbIE OpraHU3Mbl. DTalbl SHEPTETUUECKOT0 OOMEHA.
[ToaroroBuTeNnbHBIN 3TaN. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosornueckoe OKUCIIEHNUE, WA KIETOYHOE JbIXaHue. PoJlb MUTOXOHIpUH B
nporeccax 6uojoruueckoro okucnenus. Lluknnaeckue peakuu. OKUCIUTEIbHOE
dbochopunupoBanue. JHeprusg MeMOpaHHOTO TpagueHTa NpoToHoB. CunTe3 ATO:
pabota nporonHoit AT®-cunTa3zbl. [IpeumyiecTsa a3poOHOTO ITyTH 0OMEHa
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH YIHEPTETUYECKOTO OOMEHA.

Hemoncmpayuu

IToptpetsr: Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

TaOauup! u cxempl: «@OTOCUHTE3Y, « DHEPreTUYECKUil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pY/I0BaHUE ISl IPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopHas pabora «/3yyeHne kaTaTuTHIeCKOW aKTUBHOCTH (DePMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTalas3bl)y.

JlabopaTtopHas pabota «/3ydueHne pepMEHTATHBHOTO PACIIEIIIICHUS
MEPOKCHU/JIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGoparopnas pabota «CpaBHeHHE TTpo1iecCOB (POTOCUHTE3A U
XEMOCHHTE3a.

JlaGoparopnas pabota «CpaBHEHHE TTPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. Hacneocmeennasn ungopmayus u peanuzayus eé 6 Kiemxe



Peakunu matpudHOro cuHresa. [IpyHIMII KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTPUYHOIO cuHTEe3a. Peanu3anus HacnencTBeHHON nHpopmanuu. ['eneTnyeckuii
Ko, ero cBoicTBa. Tpanckpunuus — matpuusblid cuaTe3 PHK. TTpuHuumne
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTD, aHTUIAPAIIEIBHOCTD, ACUMMETPUYHOCTD.
Co3speBanne matpuusbix PHK B aykapuotnueckon kierke. Hekonupyromume PHK.

Tpaucmsiumst u e€ sranbl. Yyactue TpancnoptHeix PHK B Guocunrese 6enka.
VYcnoBust buocuntesa 6enka. Koauposanue aMmuHokuciaor. Posb pubocom B
OuocuHTEe3e O€eKa.

CoBpeMeHHbIE MPEACTABICHUS O CTPOEHUU reHoB. OpraHusaiysi reHoMa y
IPOKAapHOT U 3YKapUOT. Peryisius akTHBHOCTH T€HOB y MpokapuoT. ['unoresa
onepona (®. Kako0, XK. Mano). MonekyasipHble MEXaHU3MbI SKCIIPECCUU TE€HOB Y
sykapuoT. Ponb XxpomaTHHa B peryisiiuu paboThl TeHOB. Perysiiust 0OMeHHbIX
IIpoLECCOB B KieTke. KiieTounbli romeocTas.

Bupycel — HekneTounbie GOpMbI )KU3HU U 00IUTraTHbIe napa3utbl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HEHHBIHN UK
JHK-conepxkamux Bupycos, PHK-coaepxxamux BupycoB, 6akteprodaros.
OOpartHasi TpaHCKPUIIIUS, pEeBEpTa3a, MHTETpasa.

BupycHsie 3a001eBaHus yenoBeka, >kMBOTHBIX, pacTenuit. CITNJ, COVID-
19, counanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoundopmaTuka: uaTerpaiys u aHaiuu3 O00JIbIIIX MaccUBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHYECKHUX JaHHBIX. HaHOTEeXHONIOTHU B OMOJIOTHH 1
meaunuae. [Iporpammupyembie GyHKnn 6emkoB. CrocoObI JOCTABKH JICKAPCTB.

Hemoncmpayuu
IToptpersr: H. K. Konbuos, /. . IBanOBCKUI.

Ta6muier u cxembl: «buocunTes Oenkay, «I'eHeTHYeckuit Ko, «Bupycei»,
«bakrepuodarmy.

[TpakTudeckas padora «Co3xaHue MOACITH BUPYCay.
Tema 8. KusHeHHblll YUK K1emKu

Kinerounsrit iuki, ero nepuoibl u peryisuus. Matepdasza u MuTos.
Oco0eHHOCTH TTPOLIECCOB, TpoTeKatonux B uHTep(daze. [loaroroBka KieTku K
nenenuto. [IpecunreTnueckuii (MOCTMUTOTUYECKUI ), CHHTETUYECKUIN U
MOCTCUHTETUYECKUN (MTPEMUTOTUUECKUI) TIepUOIbl UHTEP(a3hI.

Martpuunbii cunre3 JIHK — penmukanus. [Hpunouns! permukanun JJHK:
KOMIIJIEMEHTAaPHOCTD, ITOJIyKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAJLICIIBHOCTD.
Mexanusm perukaruu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepasa. XpOMOCOMHBIN HA0OP KIETKU — KapUOTHUIL. JIUTUIONIHBINA U
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raruIouIHBIN HA00PHI XpoMocoM. ['oMotoruuabie XpoMocoMbl. [1ooBbIe
XPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTa i MUTO3a U TPOUCXOSIINE B HUX
npoueccel. Tunbl MuTo3a. KaprokuHes u HUTOKKMHE3. bromorndeckoe 3Ha4eHUE
MHUTO3a.

Perynsmmst MUTOTHYECKOTO IUKIIA KJIETKH. [IporpamMMupyemast KiieToaHast
rudelrp — aronTos.

Kinerounoe si1po, XpoMocoMbl, (PyHKITMOHATIbHAS T€HOMUKA. MeXaHU3MBbI
nponudepanuu, uphepeHITUPOBKY, CTapeHus u rudenu kietok. «{udposas
KJIeTKa» — OnonHpopMaTrueckrue Mojieiu (yHKIIMOHUPOBAHUS KIETKH.

Hemoncmpayuu

Tabnuuel u cxeMbl: «KU3HEHHBIN UK KIETKW», « MuT03», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MHUTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGoparopHas pabota «3ydeHne XpoMOoCOM Ha TOTOBBIX
MHUKpOIIpENapaTax».

JlaGoparopHas padota «HabnroneHrne MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax ).

Tema 9. CmpoeHue u (hyHKyuu 0peaHu3zmos

buonorunyeckoe paznooOpazue opraHu3mMoB. OTHOKIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCOoOCHHOCTH CTPOCHUS 1 KU3HEACATSILHOCTH OJHOKICTOTHBIX
opranu3MoB. baktepuun, apxeu, OTHOKJIETOUHbIEC TPUOBI, OTHOKJIECTOUHbIC
BOJIOPOCIIH, APYTUE NMPOTUCTHI. KOJTOHNaIbHBIE OPTaHU3MBI.

B3anmocBsi3b yacTelt MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Txanu pactreHuit. TUTIBI paCTUTEIBHBIX TKaHEH: 0Opa3oBaTebHAasl,
NOKpPOBHAs, MPOBOALIAs, OCHOBHAsI, MexaHHueckast. OcoOOEHHOCTH CTPOEHHUS,
(GyHKUMNA 1 PacoNiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TKaHM )KMBOTHBIX U Y€JIOBEKA. TUIBI )KUBOTHBIX TKAHEW: DIIUTEINAIIbHAS,
COEIMHUTENbHASA, MbIIlIeuHas1, HepBHasA. OCOOEHHOCTU CTPOEHUS, PYHKIINI U
PacCIIOIOKEHUSA TKaHEN B OPraHax )KUBOTHBIX M YEJIOBEKA.
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Opransl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHU. OpraHsl u
CHUCTEMBI OPTaHOB KUBOTHBIX U YeI0BeKa. DYHKIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opraun3mMoB. Kapkac pactenuil. CKesleTbl OJTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy KHbIIl 1 BHYTpeHHMH ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBM>KE€HHUE OpraHu3MoB. J[BHXKEHNE OJTHOKIETOYHBIX OPraHU3MOB:
aMEOOUTHOE, JKTYTUKOBOE, peCHUYHOE. [|BH)KEeHe MHOTOKJIETOYHBIX PACTCHUIN:
TPOINU3MBI U HACTUH. [[BUKEHNE MHOTOKJIETOUYHBIX KUBOTHBIX U YEJIOBEKA!
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanue opranu3mos. llornomenue Boabl, YIIIEKUCIOTO ra3a u
MHUHEPAIBHBIX BEIIECTB pacTeHUAMU. [Iutanue ;kMBOTHBIX. BHYTpHUIIOTI0CTHOE U
BHYTPHUKIIETOUHOE NuleBapeHue. [lutanue mo3BOHOUYHBIX KUBOTHBIX. OTAENbI
MUIIEBAPUTEIBLHOrO TpakTa. [IumesapurenbHblie xenessl. [lumesapurensHas
CHCTEMa YCJIOBEKA.

JIpixaHue opranu3moB. JlpixaHue pacTeHuu. JlpIxaHne KUBOTHBIX.
Juddy3us ra3oB yepe3 moBepxHOCTh KieTku. KoxxHoe apixanue. /[prxaTenpHas
NMOBEPXHOCTH. JKabepHoe U JIErouHoe abixaHue. J[pixanue mo3BOHOYHBIX
YKUBOTHBIX M YEJIOBEKA. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX
II03BOHOYHBIX KMBOTHBIX. JIpIXaTeabHAs CHCTEMA YejoBeKa. MexaHu3m
BEHTUJISALIMY JIETKUX Y MITUI 1 MIICKONIUTAIOIMX. Peryisuus apixaHusi.
JlpIxarenbHbIe 00BEMBI.

TpancnopT BEHIECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUH.
TpaHcnopt BewecTB y »KUBOTHBIX. KpoBEeHOCHas cucTtema u €€ Oprassl.
KpoBeHocHas cucteMa mo3BOHOUYHBIX KUBOTHBIX M yesoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI M KpOBb. Kpyru KpoBooOpaiiieHrs. DBOIIOIHMOHHbBIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaa u €€ peryisiuus.

Brinenenue y opranusmos. Beigenenue y pacrenuid. Beigenenue y
#KUBOTHBIX. COKpaTtuTenbHble Bakyoiau. Opransl BelieneHus. Ounbrpanus,
CeKpelusl 1 00paTHOE BCAChIBAHUE KAK MEXAaHU3MbI pa00OThl OPraHOB BBIJEICHUS.
CB43b MOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIBHON cucTeMaMu. Boiienenue y
MIO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
He(dpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3allIUTa Y OAHOKJIETOYHBIX OpraHnu3MoB. Criopbl
OaKTepuil U HUCTHI MPOCTEUIITNX. 3allUTa Y MHOTOKJIETOUYHBIX PACTECHUH.
Kytukyna. CpencrBa macCUBHOM M XUMHYECKOM 31U Thl. DUTOHIIUIBI.

3aH_II/ITa Y MHOT'OKJICTOYHBIX KUBOTHBIX. HOKpOBBI " UX IIPOU3BOJIHBIC.

3amura opranuszma ot 6onesneit. UMMmyHHas cuctema yenoBeka. KiueTouHslil u
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TYMOpPaJIbHBIA UMMYHUTET. BpokIEHHBIN 1 MPpUOOPETEHHBIN crieIUpUYECKUA
UMMYHUTET. Teopus KIoHAIbHO-CeNeKTUBHOTO uMMyHuTeTa (I1. Dpnux, @. M.
bepuer, C. Tonerara). BocnanurenbHble OTBETH OpraHu3MOB. Pojib BpoxKAEHHOTO
UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUN.

PazipaxumocCTh U perymnsuus y opranu3moB. Paznipaxumocts y
OJHOKJIETOYHBIX OPTaHU3MOB. TakCHUChI. Pa3apaxuMocTs U peryJsinus y
pacTteHui. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepsHas cuctema u pediieKkTopHas peryisnus y )KUBOTHBIX. HepBHas
cucTema U e€ OTAeIbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OT/IEIbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedekc u
pednexTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

I'ymopanpHas perysisinus U S9HIOKPUHHAS CUCTEMA JKUBOTHBIX U YEIOBEKA.
JKesnespl S2HIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[elicTBHE TOPMOHOB.
B3anMocBs3s HEPBHOM 1 SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas
cucrema.

Hemoncmpayuu
[Toptper: U. I1. [1aBnos.

Tabmuupl u cxeMbl: «OIHOKIETOUYHBIE BOAOPOCIN», « MHOTOKIIETOUHbIE
Bogopocnn», «bakrepuny», «IIpocteitmmey, « Opranbl HIBETKOBBIX PACTCHUIN,
«Cucrempl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», « BHYTpEHHEE CTpOEHUE
HaceKoMbIX», « Tkanu pactennit», «KopHeBbie cucteMbl», «CTpoeHue cTedmsy,
«CTpoeHHEe TUCTOBOM MJIACTUHKWY, « TKaHU )KMBOTHBIX», «CKEJIET YEII0OBEKa,
«IInmeBapurenpHas cucteMay», «KpoBeHOCHas cucteMay, «/JlpIxarenpHas
cucrema», «HepBHas cucrema», «Koxkay», «MplllieuHast cucteMay,
«BpinenurenbHas cucteMay, « JHIOKpUHHAS cucTeMay, « CTpOEHUE MBILILBD),
«AMmyHuTeT», «KnmeuHononaoctHeie», «Cxema NUTaHus pacTCHUN,
«KpoBEeHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIX», « CTPOEHUE THIPBDY,
«CTtpoeHue naHapun», « BHyTpeHHee CTpoeHue JOKIEBOro uepBs», « HepBHas
cuctema poioy, «HepBHas cucrema nsaryuikny», «HepBHas cucrema
IIPECMBIKAIOIIUXC», «HepBHasa cuctema ntumy, «HepBHas cucrtema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

O0opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl OJJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOIPENapaThl TKaHEH, paKOBUHBI MOJITFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBBIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUH, repOapuu
pacTeHul pa3HbIX OTAENOB, BIAXKHbBIE IPENAapaThl >)KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyIoBaHuE A1 JEMOHCTPALMH IOYBEHHOTO U BO3YIIHOIO TUTAHUS PACTEHUH,
paclleIUIeHHs Kpaxmaiia U O€JIKOB o[ 1elcTBUEM (PepMEHTOB, 000PYIOBAHUE IS
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ACMOHCTpPAOHUH OIIBITOB I1O U3MCPCHHIO ’)KM3HEHHOM €MKOCTHU HéFKI/IX, MCXaHH3Ma
AbIXAaTCIBbHBIX I[BH)KGHI/Iﬁ, MOJCJIM TOJJOBHOI'O MO3Tra pa3JIMIHbIX JKHBOTHBIX.

JlabGopaTtopHas pabota «3ydeHue TkaHel pacTeHHI.

JlabopaTtopHas pabora «/3yueHune TkaHel KUBOTHBIX).

JlaGoparopnas pabota «3yyeHue opraHoB [IBETKOBOTO PACTEHUS.
Tema 10. Pazmnoorcenue u pazgumue opeanusmos

@DopMBbI pa3MHOKEHHSI OPTaHU3MOB: O€CTIoNIoe (BKIII0Yasi BETETaTUBHOE) U
noJsioBoe. Buspl 6ecrnonoro pa3MHOKEHUs: TOYKOBAaHUE, CTIOPYJISIIHS,
dparmeHTaIysI, KIOHUPOBAHUE.

ITonmoBoe pasmuosxenue. [looBbie KIeTKH, Wi rameTel. Meio3. Craguu
Mmeiio3a. [ToBenenne xpomocom B Meio3e. KpoccunroBep. brosiornueckuii CMbICT
Me€103a U MOJIOBOTO Ipouecca. Meno3 u ero MecTo B )KU3HEHHOM IUKIIE
OpPraHu3MOB.

IIpenzapoaspiieBoe pa3Butue. ['amerorenes y xuBoTHbIX. [1onoBbie
xene3bl. O0pa3oBaHUEe U Pa3BUTHE MOJOBBIX KJIETOK. CriepMaToreHes U OOreHes.
CtpoeHue MojoBbIX KIETOK.

Omion0TBOpEHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs —
HayKa O pa3BUTHH OpraHU3MOB. MopdoreHe3 — 0/iHa U3 TJIaBHBIX MPOOIIeM
smOpuonioruu. Konnenuus MopdoreHos u mojenu mopdorenesa. Craauu
IMOpUOTeHe3a KUBOTHBIX (Ha MpuMepe JArymku). J[podiaenue. Tumbl apodieHus.
JleTepMUHUPOBAHHOE U HEAEPMUHUPOBAHHOE apobiienue. biacryna, Tammbl
onacTyn. OcoOeHHOCTH ApO0JIeHNs MIEKONIUTAIOIIUX. 3apO/IbIIIEBbIE JINCTKU
(racTpyssinus). 3aKiazKa OpraHoB M TKaHEH U3 3apOAbIIIEBBIX JUCTKOB. B3anMHoe
BJIMSTHUE YacTeH pa3BUBAIOIIECTOCS 3apOo/bIiia (3MOpHOHATIbHAS HHTYKITHS ).
3akiajKa 1iaHa CTpOEHUs )KUBOTHOT'O KaK pPe3yJIbTaT HepapXUueCKUX
B3aMMOJICUCTBUI reHOB. BiusiHue Ha AMOpHOHATIBLHOE PA3BUTHE PA3ITHYHBIX
(aKkTOpOB OKPY>KAIOILEH CPE/IBI.

Poct u pa3Butue xuBoTHBIX. [locTamMOproHanbeHblil nepuo. [psamoe u
HenpsaMoe pa3BuThe. Pa3sutue ¢ metamopdo3oM y 0eCri03BOHOYHBIX U
IIO3BOHOYHBIX )KMBOTHBIX. brosiornyeckoe 3HaueHue mpsMoro U HEmpsiMoro
pPa3BUTHsL, UX pacHpOCTpaHeHue B pupoze. Tumel pocra )KUBOTHBIX. PaKTOPEI
PETYJISIIIMUA POCTa )KUBOTHBIX U yesnoBeka. CTaguu mocTIMOPHOHAIBLHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4enoBeKa. [lepuoasl onTorenesa uenoseka. CTapeHHe U CMEPTh KaK
OMOJIOrMYECKHEe MTPOLIECCHI.

13



Pasmuosxenue u pazputue pacrenuid. ['amerodur u ciopodur. Meiios B
KU3HEHHOM LIUKIJIEe pacTteHui. OOpa3zoBaHue Crop B Mpoliecce Meio3a.
I'amerorenes y pactenuii. OmIOgOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J/[BoitHOE OTJI0/IOTBOPEHME Y IIBETKOBBIX pacTeHuil. O6pa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHU3MBI PETYISALNANA OHTOI€HE3a Y PACTEHUU U )KMBOTHBIX.
Hemoncmpayuu
IToptpetst: C. I'. HaBamun, X. [lInemas.

Tabnuiel u cxembl: «BereraTuBHOE pa3MHOXKeHUE», « Turbl 6ecrnoaoro
Pa3MHOXKEHUAD», «Pa3MHOKEHNUE XJIAaMUJOMOHAIb», «Pa3MHOKEHUE IBIIICHBI,
«Pa3MHOXeHHe TuIpb», «Meio3», «XpoMmocomely, «I'ameTorenes», «CTpoeHue
SIMIEKJIETKHU U criepmaTo3oniay, « OCHOBHBIE CTaIMU OHTOreHe3a», «IIpsmoe u
HENpsSIMOE pa3BUTHUEY, «Pa3BuTHE MaliCKOro KyKa», «PazButue capanumy,
«Pa3BuTHe mArymkmn», «/{BoHOE OIUTIOAOTBOPEHUE Y LIBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJJTHOJIObHBIX U JBY/I0JbHBIX PACTCHUN, <« KU3HEHHBIN UK
MOPCKOW KanyCTbD, «  KU3HEHHBINA UK MXa», « KU3HEHHBINA [TUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl IMIEKIETOK U
CHepMaTo30UJI0B, MoJIeNb «LIMKI pa3BUTHS JATYLIKI.

JlaGoparopHas pabota «3yyeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktrueckas pabota «BblsiBlIeHHE TPU3HAKOB CXOACTBA 3aPO/IbIIICH
II03BOHOYHBIX JKUBOTHBIX ).

JlaGoparopHas padota «CTpoeHUE OpraHOB Pa3MHOKEHHUS BBICIIINX
pacTEeHUI.

Tema 11. ['eneTnka — HayKa O HACJIE€ACTBEHHOCTU U U3BMEHYHUBOCTH
OpPraHU3MOB

Wcropust cTaHOBNIEHUS U Pa3BUTHSI T€HETUKH Kak Hayku. PaboTsl I
Menpens, I'. ne ®pusza, T. Moprana. Ponb 0TeueCTBEHHBIX YUEHBIX B PA3BUTUH
renetuku. Pabotel H. K. Konsiosa, H. U. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OcHOBHBIE T€HETUUECKHUE TTIOHITHS U CUMBOJIBL. | OMOJIOrHUHBIE
XPOMOCOMBI, aJIJICJIbHBIE T€HbI, aJIbTCPHATUBHBIE IIPU3HAKHU, JOMUHAHTHBIA U
pelLeCCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAsl TUHUS, TUOPUIBL,
reHoTut, eHoturn. OCHOBHBIE METOAbl T€HETUKHU: THOPHUIOIOTHUECKUM,
LHUATOJIOTUYECKUN, MOJICKYJISIPHO-T€HETHYECKUM.
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Hemoncmpayuu

[Toptpetst: I'. Menaens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuit, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

TaGmuier 1 cxeMbl: «MeTobl TeHeTHKHY, « CXEeMBI CKPEIIHUBAHUS .

JlaGoparopnas pabota «/[po3oduia kak 00BEKT FTeHETHUESCKUX
VCCIIEOBAHUI.

Tema 12. 3axonomepHocmu HACIEOCMEEHHOCU

Momnorubpunnoe ckpemuBanue. [IepBriit 3akoH MeHaens — 3aKoH
eIMHO00pa3us THOPUIOB MepBOro MoKoieHus. [IpaBuiio nomMmuaupoBanus. Bropoi
3aKOH MeHiels — 3aKOH paclIeIICHUs MPU3HaKoB. LluTonornyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpEIIMBaHMs. [ UImoTe3a YMCTOTHI raMeT.

Ananmsupytomee ckpemuBanue. [[poMeKyToOuHbIN XapakTep
HacienoBaHus. Pacienenre npru3sHakoB pyU HENIOJHOM JTOMUHUPOBAHUMU.

Jlurnbpunnoe ckpemuBanue. Tperuii 3akoH MeHaens — 3aKoH
HE3aBHCUMOT'O HACJIEIOBAaHUS MPU3HAKOB. [[uTONIOrnYecKkue 0OCHOBBI
JUTHOPUIHOTO CKpPEIIMBAHUSI.

CuemnienHoe HaciienoBanue npu3zHakoB. Padotel T. Moprana. Cuernsensoe
HaCJIeJJOBaHHE T€HOB, HAPYIICHHUE CIETUICHUS MEXKIy TreHaMu. XpOMOCOMHas
TEOpHs HACJIEJICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIA MEXaHWU3M OIPEICICHUS 110J1a. AYTOCOMBI U
ITOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U T€TepOraMeTHBIN MoJI. ['eHeTnuecKas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmprus3HakoB, CLETJIEHHBIX C MTOJIOM.

I'enoTun kak nenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE
JercTBUe reHa. MHOKeCTBEeHHBIN ajuienu3M. B3anmoaecTBrue HealaeabHbIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

I'eneTnyeckui KOHTPOJIb Pa3BUTHUA paCTCHHfI, ZKHNBOTHBIX M 4YCJIOBCKA, a
TAaKXKC (1)I/ISI/IOJIOFI/I‘—IGCKI/IX IIpoHecCCoOB, INOBCACHNA 1 KOTHUTUBHBIX (bYHKI_II/Iﬁ
I'eHeTHUeCcKrE MEeXaHU3MbI CI/IM6I/IOF€H€3a, MCXaHHN3MbI BBaHMOﬂeﬁCTBHH «XO35H1H
— IIapasuT» U «XO3iAUH — MI/IKp06I/IOM». ['eneTnyeckue acneKThl KOHTPOJIAA U
HNU3MCHCHHA H&CJ’IGI[CTBGHHO?I HH(i)OpMaI_II/II/I B ITIOKOJICHUAX KJICTOK K OPTaHU3MOB.

Hemoncmpayuu
[Toprpetsr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsbl: «IlepBblii U BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanusupyollee cKpelrBaauey, «Henomnoe 1oMUHApOBaHUEY,
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«CueruieHHOE HaclIeI0BaHUE TIPU3HAKOB Y AP030pHiIbDy, «I eHeTHKA IMojiay,
«Kapuorun yenoseka», «Kapuotun apozodpuinsny, «Kapruotum nTuusn,
«MHOXeCTBEHHBIN aJlJICIN3M», «B3auMoiericTBHE T'€HOBY.

O6opynoBanue: MOJENb AJisl JEMOHCTPALIUU 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOTO MOKOJIEHUS U PACIICTIIICHUS TPU3HAKOB, MOJIENb JIJIS
JEMOHCTpAIlUK 3aKOHA HE3aBUCUMOI'0 HACJIEIOBAHUS IPU3HAKOB, MOJICIb ISl
JIEMOHCTpAIIUU CIETUICHHOTO HACeI0OBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOIIL,
MUKponpenapar: «Jpo3zodumnay.

[TpakTudeckas pabota «M3ydeHne pe3yIbTaToB MOHOTHOPUTHOTO
CKpENIUBaHUA y IPO30(DUITBD».

[Ipaktruueckas pabora «M3yueHnue pe3ynbTaToB JUTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3axonomeprnocmu usmen4u8oCcmu

B3aumojeiicTBre reHoTUIA U cpeibl TpU (popMupoBaHUU (HEHOTHUIIA.
N3menunBoCTh Npu3HakoB. KaueCcTBEHHBIE M KOJTMYECTBEHHBIC TPU3HAKK. BUbI
U3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJIEICTBEHHA.

MoupurkannonHas ©3MEHYMBOCTh. PoJb cpepl B hopMupoBaHUH
MOAU(PUKALMOHHON n3MeHunBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbii
psin u Bapuarronnas kpusas (B. Moranncen). CoiicTBa MoIu(pUKaIMOHHOM
U3MEHYUBOCTH.

I'eroTunMueckass N3MEHYUBOCTH. CBOMCTBA TEHOTUIINYECKOM
W3MCEHYMBOCTH. BHIbI TEHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS,
MyTaIMOHHAs.

KomOunaTuBHas n”3MeHYMBOCTh. Mei03 U TT0JIOBOM MPOIEcC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3TaHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanroHHas U3MEHYUBOCTh. BUIbI MyTalllii: T€HHBIC, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U UHAYLIUPOBAHHBIE MyTalluu. S AepHbIe 1
nUTOoIUIa3MaTuyeckue Mmytanuu. CoMaTHYECKUe U MoJIoBble MyTaluu. [Ipuunnbl
BO3HUKHOBEHUS MyTalllil. MyTareHsl U UX BIMSHUE HA OPTAHU3MBI.
3aKOHOMEPHOCTHU MYTAIlMOHHOTO TIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenctBeHHoi n3menunBoct (H.W. BaBuioB). BHesnepHas n3MeHUUBOCTD U
HACJICJICTBEHHOCTb.

OnUreHeTuKa U SMUTEHOMHUKA, POJIb IMUTeHETUYECKUX (PaKTOPOB B
HACJEJOBAHUM U U3MEHUYUBOCTU (DEHOTUIMMYECKUX MTPU3HAKOB Y OPTaHU3MOB.

Hemoncmpayuu
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[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabnuiel u cxembl: « Buabsl usMeHunBoCTHY, « MoauduKamoHHas
U3MEHYNBOCTHY, «KOMOMHATHBHAS H3MEHUHMBOCTEY, «Meio3»,
«OmonoTBopeHuey, «l 'eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTamuii».

ObopynoBaHue: KUBbIE U TepOapHbIe SK3EMIUIAPhl KOMHATHBIX PacTEHU,
pucyHku (doTtorpadpum) >KkMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlabopaTopHas padora «VccnenoBanue 3akOHOMEPHOCTEN
Moau(pUKAIMOHHON 3MeHunBoCTH. [locTpoeHre BaprallmoHHOTO psija u
BAPUALIMOHHOU KPUBON».

[Ipaktuueckas pabora «MyTtanuu y apo30dusisl (Ha TOTOBBIX
MUKPOIIpEnaparax).

Tema 14. ['enemuxa uenosexa

Kapuorun uenoseka. MexayHapoaHas nporpaMma UCCIIeI0BaHUS T€HOMA
yesioBeka. MeTo/ibl M3y4YeHUsI TEHETUKH YEJI0BEKA: TEHEATOTHYECKHM,
OJIN3HELIOBBIN, IUTOT€HETUYECKUH, TOMYJISIIMOHHO-CTATUCTUYECKHIM,
MOJIEKYJISIpHO-TeHeTHYeCKUl. COBPEMEHHOE ONpEe/IeICHNE TeHOTUIIA:
MMOJJTHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE€ C TOMOIIBIO
[1I[P-ananu3a. HacnencrBeHnHbie 3a00eBaHus YenoBeKka. ['eHHbIE 1 XpOMOCOMHBIE
OoJe3Hu vesoBeKka. bojie3Hu ¢ HacaeCTBEHHOM MPeIpacoaoKeHHOCTHIO.
3HaYCHUE MEIUIIUHCKOM T€HETUKH B MPEIOTBPALIEHUH U JICUEHUH T€HETUYECKUX
3a0oJieBaHUM YenoBeka. MeIMKO-TeHeTHYeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE
KJIETKH. [IoHATHE «T€HETUUECKOT0 Ipy3a». ITUUECKHUE aCIIeKThl UCCIICAOBAHUI B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetrdeckue GakTOPHI MOBBIICHHONW YYBCTBUTEIFHOCTH YEIOBEKA K
bU3UYECKOMY U XUMHUUYECKOMY 3arpsi3HEHUIO OKpY Karoliei cpeabl. [ eneTnyeckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K NTaTOJIOTUSIM.

Hemoncmpayuu

Ta6HI/IHH N CXCMBI. «KapI/IOTI/IH YCJIOBCKaA», «MCTOI[BI HN3Yy4YCHUA I'CHCTUKU
YCJIIOBCKa», «I'eHeTnyeckue 3a00JICBaHUS YCIIOBEKAY.

[Ipaktuueckas pabora «CocTaBieHUE U aHAIU3 POJOCIOBHOIN.
Tema 15. Cenexyusi opeanuzmos

JlomecTuKanus U cesieKuus. 3apoKICHUE CEJCKINHU U TOMECTUKALINH.
VYuenue H. Y. BaBuiioa o LleHTpax mpouCXOXKICHUSI 1 MHOTOOOpa3us
KYJbTYPHBIX pacTeHul. PoJib cenekuu B CO31aHUU COPTOB PACTEHUIN U TTOPOJ
#KUBOTHBIX. COPT, mOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B
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HacieacTBeHHOM n3mMeHunBoctu H. M. BaBuioBa, ero 3HaueHnue JJjist
CEJIEKIMOHHOU padoThI.

MeTonpl CeNeKIMOHHOM paboThl. ICKyCCTBEHHBII 0TOOp: MacCOBBIN U
WHJMBUAYaJbHBIA. DTanbl KOMOMHAIIMOHHOMN cenekiuu. McnbiTanue
POU3BOAUTENEH IO MOTOMCTBY. OTOOP MO T€HOTHUITY C ITOMOIIBIO OIIEHKU
¢eHoTra TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolIbio aHanu3a JJHK.

W ckyccTBeHHBIN MyTareHe3 Kak MeTO/l CEJIEKIIMOHHOM paOoTHI.
PannanmoHHbIN M1 XUMUYECKUM MyTareHe3 Kak HICTOYHHUK MyTalui y KyJIbTyPHBIX
¢dbopm opranuszmoB. Vcnonb30BaHNe TEHOMHOTO PEIaKTUPOBAHUS U METOIOB
pexkomOuHaHTHBIX JIHK 17151 momyueHust HICXOIHOT'O MaTepHaia Jijis CeSeKITUH.

[Tonyyenue nonumion10B. BHyTpuBuAOBas ruOpuan3aIus.
bin3kopoacTBEHHOE CKpelMBaHue, Wid HHOpuAUHT. HepoacTBeHHOe
CKpelIMBaHue, Wik ayTopuiuHr. ['erepos3uc u ero npuyunsl. Mcnons3oBanue
rerepo3uca B cenekuuu. Otnanéunas rudpuauszanus. [Ipeononenue decrnoaus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX.
«3en€Hast peBOIIOLIUS.

CoxpaHeHne U H3y4YEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JTUKUX pOINUYEH JUIsl CO3/IaHUSI HOBBIX COPTOB U TMOPUIOB
CEJIbCKOXO03SIMCTBEHHBIX KyJbTYp. M3yueHune, coxpanenue u ynpasieHue
FEHETUYECKUMHU PECYPCaMU CEIIbCKOXO035MCTBEHHBIX U IIPOMBICIOBBIX JKUBOTHBIX B
LEJAX YJIYUIIEHUS CYIIECTBYIOIIMX U CO31aHUA HOBBIX IIOPOJ, JIMHUN U KPOCCOB, B
TOM YHUCJIE C IPUMEHEHHEM COBPEMEHHBIX METOJOB HAYUYHBIX UCCIIECIOBAHNM,
IIEPEIOBBIX UJIEH U NEPCIIEKTUBHBIX TEXHOJIOTUH.

Hemoncmpayuu

IToptpersr: H. W. Basunos, 1. B. Muuypum, I'. JI. Kapnegenko, I1. I1.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl 1 cxeMbl: «LIeHTpbI NPOUCXOKIECHUS U MHOT000pa3usl
KyJIbTYPHBIX PACTEHUI», «3aKOH F'OMOJIOTHYECKUX PALOB B HACJIEICTBEHHON
U3MEHYUBOCTIY», «MeTobl cenekiumny, «OTaanéHnas ruOpuan3amnms,
«MyTtarenes».

JlabopaTtopHas padora «3yueHre copToB KyJIbTYPHBIX PACTEHHI U TOPO
JOMAITHUX KHUBOTHBIX).

JlaGoparopnas paboTta «3ydeHue MEeTOJ0B CEIEKIIUU PACTEHUI».
[Ipaktuueckas pabota «[IpuBrUBKa pacTeHHIN.

Okckypeust « OCHOBHBIE METO/IBI M IOCTHIKEHUS CEIEKLIUN PACTCHUH U
KUBOTHBIX (Ha CETIEKIMOHHYIO CTAHIIUIO, INIEMEHHYIO QepMy,
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COPTOUCHBITATENBHBIN YYaCTOK, B TEIUIMYHOE XO3SIIICTBO, B TAOOPATOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. Buomexnonocus u cunmemuyeckas OuUoI02Us

OOBEKTHI, UCIIONIb3YyEMBbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIC
KYJIbTYPbI, MUKPOOPTAHU3MBI, UX XapaKTePUCTUKA. TpaJuIIOHHAS
OMOTEXHOJIOTHSL: XJIeO0IeUeHne, MOTyYeHHE KUCIOMOJIOYHBIX TPOTYKTOB,
BUHOAENe. Mukpoouonoruueckuit cuate3. O0beKThl MUKPOOHOIOTHUECKUX
TexHosiorui. [Ipou3BoacTBO O€lika, aMUHOKUCIIOT U BATAMUHOB.

COSI[aHI/Ie TEXHOJIOTUH 1 HHCTPYMCHTOB L CJICHAIIPABIICHHOT'O UI3MCHCHH: U
KOHCTPYHUPOBAHHA TCHOMOB C LCJIBIO ITOJIYUCHHA OPraHM3MOB U UX KOMIIOHCHTOB,
COACPKAIINX HC BCTPCHAOIIUCCA B ITIPUPOALC OMOCHHTETHYECKHE ITyTH.

Kierounas nnxxeHepusi. MeToasl KyJIbTYpbl KJIETOK U TKAHEW PACTEHUN U
#UBOTHbIX. Kpnobanku. Comatnueckas ruOpuan3anust 1 CoMaTHueCKui
sMOpuorenes. Mcnonp3oBaHue raiionioB B cenekuuu pactenuil. [lonydyenne
MOHOKJIOHAJIbHBIX aHTUTEN. MICII0/1b30BaHe MOHOKIOHAJIBHBIX U
IIOJIMKJIOHAJIBHBIX aHTUTEN B MequLMHE. FICKyCCTBEHHOE OILUIOOTBOPEHHUE.
PexoHCTpyKLIMS AULEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. MeTon
TPAHCILIAHTALMU AP KIETOK. TEXHOJIOruU 0310pPOBIICHUS, KYJIbTUBUPOBAHUS U
MHUKPOKJIOHAJIBHOTO PA3MHOKEHHUSI CENBCKOXO3AMCTBEHHBIX KYJIBTYD.

XpOMOCOMHAasI M T€HHasI UH)KEeHEpUsl. VICKyCCTBEHHBIN CUHTE3 I'eHa U
koHcTpyupoBanue pekomonHaHTHbIX JJHK. Co3nanne TpaHCreHHbIX OPraHU3MOB.
JIOCTHKEHHUS U TEPCIEKTUBBI XPOMOCOMHOW U T€HHOW MHKEHEPHUHU.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIEMbI T€HHOM HHKEHEPHUU.

Menuuunackue ouorexnonoruu. [locrrenomuas nudgposas meauiuaa. [T1IP-
nuarHoctuka. MeTaboJOMHBIN aHaU3, TEHOLEHTPUYECKUIN aHau3 MpoTeoMa
YEJIOBEKA JIJIs1 OLIEHKH COCTOSIHUS €r0 30pOBbsl. VICIOIb30BaHNE CTBOJIOBBIX
KJIeToK. TapreTHas Tepanus paka. 3D-0nonHXeHepHs U1 pa3padoTKH
byHIaMEHTAIBHBIX OCHOB MEJIUIIMHCKUX TEXHOJIOTUM, CO3/IaHMSI KOMILUTEKCHBIX
TKaHEeH coYeTaHWEM TEXHOJIOTUM TPEXMEPHOTO OMONPUHTHHTA U cKaddoauHra
JUTS pEIICHUS 3a/1a4 NEPCOHATU3UPOBAHHON MEIUIIUHBI.

Co3naHne BEKTOPHBIX BaKLUH C LIE€TIbI0 00ecredeHnss KOMOMHUPOBAaHHOM
3amuThl oT Bo3Oyauteneid OPBU, ycraHoBiIeHHE MONEKYJISIPHBIX MEXaHU3MOB
¢ynxuuonuposanus PHK-coaepxalnx BUpycoB, BBI3BIBAIOLIMX 0COOO OMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

Hemoncmpayuu

Tabmuup! u cxembl: «cnoap30BaHNE MUKPOOPTAHU3MOB B TPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepUus», «[ eHHas MHKEHEPU».
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JlaGoparopnas pabota «3ydeHrne 00beKTOB OMOTEXHOIOTHI.
[Tpaktrnueckas padora «IlorydeHrE MOJTOYHOKHCIIBIX MTPOTYKTOBY.

Okckypens « bHOTEXHOIOTHUS — BaXKHENIAs IPOU3BOAUTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTNYECKOE ITPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apoorcoenue u pazgumue 38601H0YUOHHBIX NPEOCMABIEHU 8 OUOI02UU

OpomnmonmonHas teopus Y. Jlapeuna. [Ipeanocsiky BO3HUKHOBEHUS
napBrHHU3MAa. JKU3Hb U Hay4dHas nesaTenbHocTh Y. [lapBuHa.

JIBr>ky1me cuibl 3Boironu BUAoB 1o Y. J[apBuny (BeICOKas
WHTEHCUBHOCTH PA3MHOKCHHUS OPTraHU3MOB, HACJIEACTBEHHAS U3MEHUYUBOCTb,
O6opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN O0TOOD).

Odopmnenue cuntetTndeckor Teopuu »Bomtonuu (CTI). Heltrpanbuas
Teopus 3Botonnu. COBpeMeHHast BOJIOUOHHAs OMOIOTHSI. 3HAUCHHE
ABOJIIOIIMOHHON TeOopuU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

Hemoncmpayuu

IToptpersl: Apuctorens, K. JIunueit, XK. b. Jlamapk, 3. XK. Cenr-Mnep, K.
Kiosne, Y. apsun, C. C. YerBepukos, U. U. llImansraysen, Ix. Xonneiin, /. K.
benses.

Tabmuue! u cxeMbl: «Cucrema xuBoi npupoasl (o K. JIunuero)»,
«JlectHuua xuBbIx cyuiecTs (1o Jlamapky)», «MexaHusm popMUpOBaHUs
MPUCTIOCOOJICHUI Y pacTeHH U )KUBOTHBIX (TI0 Jlamapky)», «KapTa-cxema
mapupyTta nmyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «@opMbl 60psObI
3a cyiecTBoBaHue», «Ilopoasl romay6eit», «MHorooOpasue KyJbTypHbIX (hopM
KarycTb», «Ilopopl TOMAITHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. HapBuny)», «CxeMa COOTHOUIEHUS ABUKYILUX CUII SBOTIOLUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUHN IBOJIFOLIUN.

Tema 2. Muxpoasonoyus u eé pe3yibmamasl

[Tomynamus Kak 3jeMeHTapHas eIMHULA 3BOTONUU. COBPEMEHHBIE METOIbI
OILICHKU T€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTYphI monyJisiiuii. U3meHenue
reHo(oH/1a TTOMYJISAIUN KaK JIEMEHTAPHOE DBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble PaKTOPHI (IBUXKYIIUE CUIIBI) 3BOIOIUHA. MyTallMOHHBIN
npouecc. KoMOnHaTuBHAast U3MEHYUBOCTH. J{peli¢ reHoB — ciryuyaiiHble
HEHAIpaBJICHHbIC U3MEHEHUS YacTOT ajuieNiel B momysnusx. Ddekr
ocHoBatenst. DPDEKT OyTHIIIOUHOTO TOpIbiiiKa. CHKEHUE TEHETUYECKOTO
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pazHooOpa3us: mpuurHbI U cienactBud. [Ipossienue addexra apeiida reHoB B
OOJIBIINX U MaJbIX NOMyIsAuaX. Murpanuu. N3omsius nomyisiui:
reorpadudeckas (mpocTpaHCTBEHHAs), OMoIorudeckast (pernpoayKTHBHA).

EcTtecTBeHHBII 0TOOp — HANPaBIAIOMIMI (PakTop 3BOIOLUNA. DOPMBI
€CTECTBEHHOT'0 0TOOpa: IBWXKYILUHN, CTAOMIM3UPYIOLINH, pa3pblBatOIIni
(nm3pynTuBHbIN). [TogoBoi 0TOOP. BO3HHKHOBEHHUE U 3BOJIIOLHS COLUATIBLHOTO
NOBEACHUS )KUBOTHbIX.

[Iprucnoco6IeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPOIBOJIIOLIUH.
Bo3nukHoBeHUe npucnoco0i1eHunit y opranuzmMoB. Apomopdo3sl u
uanoananrtanuu. [Ipumeps! mprucnocoOIeHu y opraHu3MOB: MOP(HOIOTHYECKHE,
dbusuonornyeckre, OMOXUMHUUECKHE, TTOBeIeHUecKrne. OTHOCUTEIIBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunoodbpasoBanue kak pe3yiabTaT
MHUKPO3BOJIIOIUHU. V305s1us — Ki1roueBoi Gpaktop BuiooopazoBanus. [yt u
CrocoObl BUI000pa30BaHUs: ajulonaTpuieckoe (reorpauyeckoe),
CUMITIATPUUECKOE (IKOJOTUYECKOE), KMTHOBEHHOEY (MOJIUILIIONIU3AIHS,
rubpuauzanysi). J[MuTeTbHOCTh YBOIIOITMOHHBIX TPOIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Posb 3BOMIOLIMOHHON OMOJIOTHH B pa3pab0TKe HAyYHBIX METO/I0B
COXpaHeHus1 6Mopa3zHooOpa3us. MUKpPO3IBOIIOLUS U KOIBOIIOIMS MAPA3UTOB U UX
x0351eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUYUBOCTHA K AHTHOMOTUKAM U CIIOCOOBI
O00pBOBI C HEl.

Hemoncmpayuu
[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabnuiel 1 cxeMbl: «MyTalmoHHas U3BMEHUUBOCTHY, «[lomynsironnas
CTPYKTypa Buaa», «Cxema nposBiIeHHs 3aKkoHa Xapan—BaitHOepray, «/IBrmxyniue
CHWJIBI 3BOJTIOLUNY, « DKOJIOTHYECKask N30JISILMS TOMYJISIIUI ceBaHCKOU (hopenny,
«I"eorpaduueckas U30ALMS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHUIIBI
naypckoin», «[lomynssnOHHbBIE BOJHBI YHCIEHHOCTH XHUIIHUKOB U XKEPTBY», «CxemMa
JEMCTBUSI €CTECTBEHHOTO 0TOOPa», «@opMbl 60pHOBI 32 CYIIECTBOBAHHEY,
«nnycTpuanbHelil MenaHu3my, «KnuBple uckonaemsie», «llokpoBuTenbCTBEHHA
OKpacka >KMBOTHBIX», «lIpeaynpexnaromas okpacka >KUBOTHBIX»,
«Dusnonoruueckue agantauuny, «[Ipucnoco01eHHOCTh OPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepuu Buga», «Buapl-nBoitHukn», «CTpykTypa BUIa B
npupojie», «Crocodsl BUg000pazoBanusy», «I'eorpapuyeckoe BU1000pa3oBaHue
TpEX BUAOB JaHBIIIEH», « IKOJOTHUYECKOE BUA000pa30BaHUE BUAOB CHHUID),
«ITonmumnouasl pacrenuit», «KamycTHo-peneuHbii THOPUIY.

21



O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN HACEKOMBIX, dyuesia MITHII
Y 3Bepeli ¢ IpUMEPAMH Pa3IMYHBIX TPUCIIOCOOICHHI, YyUyesa NTHUI U 3Bepei
Pa3HbIX BUAOB, repOapuu pacTeHui OJIM3KUX BUI0B, 00pa30BaBIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopHas pabota «BpIsiBIeHHE N3BMEHUHUBOCTH Yy 0COOEH OHOTO BUAAY.

JlaGoparopnas pabota «IIpucnocoOneHust OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71€C000pa3ZHOCThY.

JlabopaTtopHas pabora «CpaBHEHHE BUJIOB IO MOP(HOIOrHYECKOMY
KPUTEPHUIOY.

Tema 3. Maxpoasonoyus u eé pe3yibmamsl

Metoabl u3ydeHuss MaKpodBotoIuU. [TaieoHTOIOTHYECKHE METOIbI
u3ydeHus 3Boonun. [lepexonnbie hopmbl U GUIOTEHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpaduyeckue MetToapl n3yueHus sBomoiuu. CpaBHeHue (Gopsl U
dbayHbl MaTEpUKOB U 0cTpoBOB. buoreorpaduueckue odnactu 3emin. Bussi-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBbHO-MOP(OIOrHYECKUE METOIbI U3YUEHUS
ABOJIIOLIMHU. ['eHeTHUecKre MEXaHN3Mbl SBOJIIOIIMY OHTOT€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOTMUHBIE U AHAJIOTHYHBIE OPTaHBbl.
PyaumenTapHbie opranbl 1 aTaBU3Mbl. MOJIEKYJISIpHO-T€HETUUECKHE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METObl U3yUEHHUS HBOJIIOLINH.
I'omonoruunsie reHsl. COBpeMEHHbBIE METO/IbI TOCTPOEHUS (PUITOT€HETUYECKHUX
JIEPEBHEB.

XpOMOCOMHLIC MyTalli1 1 3BOJIOOWA T'CHOMOB.

O01ue 3akoHOMEpHOCTH (TipaBuia) 3BomoIHH. [TpuHIMI cMeHbI QYHKINHA.
HeoGpaTtumocTs 3BomIONMK. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMITOB
HBOJIIOLIUU.

Hemoncmpayuu
[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mrosep, 3. I'ekkenb.

Tabnuiel u cxembl: «ODUTOTEHETUYECKHUM PSIT TOMIAAN», K APXEONTEPUKCY,
«3Bepo3yosle sieprl», «Cterouedansny, «Punnodutsny, «CeMeHHBIC
nanopoTHUKW», «buoreorpaduueckue 30861 3eminy, «Jlpeiid KOHTUHEHTOBY,
«Penukth», «HavanbHbie cTagnu SMOPUOHAIILHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE 1 AHAJIOTUYHBIE OPraHb, «PyIuMeHTHD»,
«ATaBU3MBI», « XpOMOCOMHBIE HAOOPHI YEJIOBEKA U IMIUMITaH3e», «I TaBHbBIE
HaIpaBJICHUS 3BOIOLUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLII.
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O6opynoBaHue: KOJJIEKIIUU, TepOapUH, MYJISIKH UCKOMTAEMbIX OCTaTKOB
OPraHU3MOB, MYJIS>KM TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYIUIMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxooicoenue u pazgumue HCU3HU Ha 3emie

HayuHnble runoTe3bl NpOUCXO0KASHUS KU3HHU Ha 3emiie. AOuorenes u
naHcnepmusi. JloHaydHble TPEICTaBICHUS O 3aPOKICHNUN KU3HU (KPEALIUOHU3M).
I'unores3a NOCTOSHHOTO CaMO3apOKACHUS KU3HH U €€ ONpOoBepKEHUE onbITaMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBbIE 3Talbl HEOPraHUYECKOM ABOIONMH. [naneTapHas
(reosoruyeckas) BOJIIOLMA. XUMUYECKast BOMIONMSA. AOHMOTeHHBIN CUHTE3
OpraHUY€ecKuX BelecTB U3 Heopranndyeckux. OnsiT C. Mumiepa u I'. FOpu.
O06pa3zoBanue noauMepoB U3 MoHoMepoB. KoanepBaTHas runoresa A. .
Omnapuna, runote3a nepBuyHoro Oynsona /Jx. XonaeitHa, reHeTHYeCKas runoTe3a
I'. Ménnepa. Pu6o3umsr (T. Yek) u runotesa «mupa PHK» V. I'unbepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emiu u MeTosl €€ nzydeHus. MickomaeMple OpraHuuecKue
octaTku. ['eoxpononorus u €€ Metoibl. OTHOCUTENbHAS U aOCOIOTHAs
reoXpoHOJIOTHA. ['e0XpOoHOIOrHYeCKast IIKaJIa: 0HBI, 3PbI, IEPUOIbI, FTTOXH.

HavanpeHbie 3Tanel opranndeckom 3Bostouu. [losBiaenue u 3Bomonus
HEPBbIX KJIETOK. DBOJIIOLMS MeTa0oau3Ma. BO3HUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHaJIor MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsel. [IpokapruoThl U 3yKapHUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIUOHHOE
POHUCXOXKACHUE BUPYCOB. [IponcxoxkieHre MHOTOKJIETOYHBIX OpPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX T'PYMI MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE 3Tallbl BOJIIOIMH BBHICIIMX pacTeHui. OCHOBHBIE apOMOP(O3bl
pacrenmil. Beixon pactennii Ha cymy. [losiBneHne criopoBbIX pacTeHUN U
3aBoeBaHue umu cymu. CeMeHHbIe pacTeHus. [IponcxoxkaeHne NBeTKOBBIX
pacTeHUN.

OcCHOBHBIE 3TaITbI BOJIIOIMH KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(HO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [IepBrie XOpaOBBIE ) KUBOTHBIE. JKM3HB B BOAE. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuodmii u pentuinuil. [[poucxoxaeHne MICKOMUTAONINX U
ntull. [Ipunnun kmroueBoro apomopdoza. OcBoeHre 0€C03BOHOYHBIMU U
MNO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButHe x13HM Ha 3eMIIE 110 ApaM U IepuoaaM: apxeu, IpoTepo30u,
najaeo030ii, Me3030i, KaitHo30i. OO0Ias XapakTeprucTUKa KirumaTa u
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reoJIOTHYECKHX IpoleccoB. [osBIeHNEe U pacBET XapaKTEPHbIX OPraHU3MOB.
VYriieo0pa3oBaHue: €ro yclioBUs U BIMSHHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBblie BBIMUPaHHS — IKOJIOTUYECKUE KPU3UCHI TPoUuIoro. [Ipuunns! u
CIEACTBUS MacCCOBBIX BEIMUpaHU. COBPEMEHHBIN DKOJIOTUUECKUN KPU3HUC, ETO
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa oprannyeckoro Mupa. [lpunuuns! kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

Hemoncmpayuu

[Toptpersr: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, Y. 1. Meunukos, A. H.
Omnapun, Ix. Xonzaein, I'. Ménnep, C. Mumnnep, I'. IOpu.

Ta6muiet u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. [lacTepa no
W3YUYEHHIO CaMO3apOXKIEHUs )KU3HW», «CxeMa onbita C. Muinepa, . FOpu»,
«JTarnbl HEOPTAHUYECKON IBOTIONNY, «[ ' €OXpOHOJIOrNYeCcKasl IKajIa,
«HavanbHbIe 3Tanbl OpraHUYECKON IBOIOIUNY, «Cxema 00pa3oBaHUs 3YKapHOT
nyTéM cumbnoreHesa», «Cuctema >xuBoil mpupo by, «CTpoeHune BUpyCay,
«Apomopho3sl pactennity, «PuanopuTh», « OTHOKIETOYHBIE BOAOPOCTNY,
«MHOTOKIJIETOUHBIE BOAOpOCIn», «Mxm», «IlanopotHukny, «I onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHUS ’KUBOTHOTO
Mupay, «KApoMopd03bl KUBOTHBIXY, «[IpocTelimuey, « KuieuHonoIoCTHRIEY,
«ITnockue uepBuy, «UneHucronorue», «Pe1Ob, «36MHOBOIHBICY,
«IIpecmbikaronuecs», «IItuusy, «Mnekonuraromue», «Pa3Butre xxu3Hu B
apXxeuncKkou spey», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B
MaJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey», «Pa3sBUTHE KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHASI CUCTEMA OPTAHUYECKOTO MUPAY.

O6opynoBanue: repbapuy paCTCHUHN Pa3IMYHBIX OTACIOB, KOJUICKITHH
HACEKOMBIX, BJIQYKHBIC IPETapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKITUH
UTJIOKOKHUX, CKEJIEThI ITO3BOHOYHBIX KUBOTHBIX, Uydelia MTHUIl U 3BEPEH,
KOJUICKITUU OKaMEHEIOCTEH, TTOJIE3HBIX MCKOMAEMbIX, MYJISDKH OPTaHUYECKHIX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas naboparopnas pabota «MoaenupoBaHUE ONbITOB
Mumnepa—FOpu 1o u3yueHnto abMOreHHOTrO CHHTE3a OPraHUYEeCKUX COSTMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopHas pabora «/3ydyeHue u onrMcanue NCKOMaeMbIX OCTATKOB
JTPEBHUX OPTraHU3MOB).

[Ipaktruueckas pabora «M3yueHne ocoOOEHHOCTEHN CTPOCHUS PACTCHHIMA
Pa3HBIX OTAEIIOBY.
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[Ipaktruueckas pabora «M3yueHue ocOOEHHOCTEHM CTPOSHUS TTO3BOHOUHBIX
KABOTHBIX).

Tema 5. IIpoucxoscoenue uenogexa — AaHmpono2eHes
Pa3znensl 1 3aga4n aHTPOMOJIOTHH. METO1bl aHTPOTIOJIOTHH.

CraHoBiicHHE HpCI[CTaBJ'ICHI/Iﬁ O IMPOUCXOKIACHNH YCIIOBCKA. Penuruosnsie
BO33pCHUA. COBpCMeHHBIe HAaY4YHBIC TCOPHHU.

CXx0cTBO UenoBeKa ¢ JKUBOTHBIMH. CHCTEMaTHUECKOE MOI0KEHNE
yenoBeka. CBUACTEIBCTBA CXOJCTBA YEJIOBEKA C dKUBOTHBIMU: CPABHUTEIBLHO-
MOpdoIOrHYecKue, IMOPUOTIOTHIECKUE, (PU3NOTIOTO-OMOXUMUYECKHE,
noseaeHYeckue. OTIMYMS YETIOBEKA OT )KUBOTHBIX. [IpsMOXO0OXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Tra U BTOPOH CUTHAJIbHOM
CHCTEMBI.

JIBIoKyII#e cuibl ((pakTophl) aHTPONOTEHE3a: OMOJIOTHYECKHE, COIIMATbHBIE.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTa U aHTpOTIOTeHe3a. PaHHne denoBexooOpa3Hbie 00e3bSHbI
(IPOKOHCYJIbI) M paHHUE TOHTH/IBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsiH U
JOJIe. ABCTPAJIONIMTEKH — ABYHOTHE NPEAKH JTHOEH. UeII0BEK yMEIbIM, IEPBBIE
V3TOTOBJICHUS OPYAUN TpyJa. UenoBek NpsAMOXOIAIIMMT U IIEPBBIN BBIXO JIFOJEH
3a npeaensl Adpukn. YenoBek reiaenb0eprckuii — o0mIui mpeaox
HEaHJEePTaJIbCKOr0 YEJIOBEKA U YEJIOBEKA pa3yMHOI0. YenoBeK HeaH1epTaIbCKUI
KaK BUJI JIFOJIEH X0JIOAHOTO KinMaTa. UenoBek pa3yMHbIA COBPEMEHHOTO THIIA,
JICHHCOBCKH YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpenenamMu AQppuku.
[TaneoreneTrka u najeoreHOMHUKA.

DBOJIOLHS COBPEMEHHOTO YesloBeKa. EcTecTBEeHHBIN OTOOP B MOIMYJISLUAX
genoBeka. MyTalmoHHbIHN mporiecc U noaumopdusm. [lomyasimonHbIe BOTHBI,
npeid reHoB, Murpanus u «3h(HEKT OCHOBATENS» B MOIMYJISIUAX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckue pacel. [lonstre o pace. bonpine pacel: eBporeonaHas
(eBpasuiickasi), aBCTpaJio-HErpouAHas (IKBaTOpUAIbHAS ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u myTu paccesneHus yeJoBeKa o MIaHeTe.
EnuncTBO yenoBeyeckux pac. Hayunas HECOCTOATENBHOCTH pacu3Ma.
[Ipucnoco01eHHOCTh YenoBeKa K Pa3HbIM YCIOBUSAM OKPY>KAIOIIEH Cpeibl.
Bnusaue reorpaduueckoit cpensl u aperida reHoB Ha MOP(HOIOTHIO U
(U3HOJIOrHIO YETIOBEKA.

MexaucMIuIMHApHbIE METOIBI B U3NUECKON (OMOIOTUYECKOM)
AHTPOTOJIOTHH. DBOJIOLNMOHHASI AHTPOIIOJIOTHS U TTATIE0aHTPOTIOTIOTUS
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YCJIOBCUYCCKHX HOHynHHHﬁ. BI/IOCOI_[I/IaJ'IBHLIe HCCICAOBAHMA IIPHUPOABLI UCIIOBCKA.
HCCHCI[OB&HI/IG KO3BOJJIIOIINH OMOJIOTHYECKOTO U COIIMAJIBHOT'O B YCJIOBECKE.

Hemoncmpayuu
[Toprpetsr: Y. HapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOoIbl aHTPOIOJIOTUMY, «I 0JTOBHON MO3T YEIOBEKAY,
«YenoBekooOpa3HbIie 00€3bsHBIY, «CKeeT YeIOBeKa U CKEJIET IITMMITaH3e,
«PyIMMEHTBI M aTaBU3MBD», «/J[BUKYIIHE CUIIBI AHTPOIOTEHE3A», « IBOJIIOLUOHHOE
JIPEBO YEIIOBEKA», « ABCTPATIONUTEK», «HeloBeK yMenbliy», «HenoBek
MPAMOXOIAIIMINY, «/[eHncoBckuii uenoBek» «Heanaepranbip», « KpoMaHbOHIIBD),
«IIpenku yenoBekay, « Tanbl 3BOTIOLNN YEIT0BEKa», «Pachl 4ETTOBEKa.

O6opynoBanue: MyJIsiKH OKaMEHEIOCTeH, TPEIMETOB MaTepUaTbHOM
KyJbTYpbI PEJKOB YEJIOBEKA, penpoayKuuu ((pororpadun) KapTuH ¢
MU(DOTOTHIECKUMU U OMOJIEHCKUMU CIOKETaMU MTPOUCXOXKICHUS YETIOBEKa,
(doTorpaguu HaXOJOK UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKa, MOJIEIb
yepera yeaoBeKa U yepera NMMIIaH3€e, MOJeNIb KUCTH YeJIOBEKa U KUCTH
IMMIaH3€, MOJENI TOpCa MPEAKOB YEIIOBEKA.

JlabopaTtopHas pabora «3ydueHre ocoOeHHOCTEN CTPOCHHUS CKeeTa
YeJI0BEKA, CBS3AHHBIX C MPSIMOXOKICHUEM).

[Ipaktruueckas pabora «M3yueHue 3KOJIOrHIECKUX aIalTalluid YETOBEKaY.

Tema 6. Dxonoeuss — HAYKA 0 3AUMOOMHOULEHUSX OP2AHUMOB U
HAOOP2AHUBMEHHBIX CUCTEM C OKpYIcarouell cpeooll

3apoxkICHHE U pa3BUTHE SKOJIOTHH B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CeBepuoga, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gens! u 3agaun
aKoj10TuU. CBSI3b SKOJIOTHH C APYTUMH HayKaMHU.

MeTtonb! 3xosorun. [loneBbie HaOMOIEHN. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoAHbIe U JabopaTopHbie. MoaenupoBaHue B 3KOJI0TUU. MOHUTOPUHT
OKPY>KaIoIIeH Cpeibl: JTOKAIbHBIN, PETUOHATBHBIA U TJI00ATHHBIN.

3HaYCHMUE HKOJIOTUYECKUX 3HAHUM JJIs1 4YEJIOBEKa. DKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€H YEJIOBEUECTBA C MPUPOA0i. DOpMUPOBAHUE
AKOJIOTUYECKON KYJIBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHHUS.

Jemoncmpayuu

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, H. A. CeBeprios, J. ['ekkens, A.
Tencmn, B. H. Cykaués.

Tabmuie! 1 cxeMbl: «Pa3aeisl sKonorumn», « MeTobl SKoIorum», «CxeMa
MOHHUTOPHHTA OKPYKAIOIIEH CPEIIBD».
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JlaGoparopHas pabota «M3ydeHne MeTo10B SKOJIOTHUECKUX
HUCCJIETOBAHUIT.

Tema 7. Opeanuszmvi u cpeda ooumanus

Dkonorudeckne (HakTopsl U 3aKOHOMEPHOCTH UX AeicTBus. Kimaccuduxarnmst
IKOJIOTHIECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpoIroreHHbIe. O0tme
3aKOHOMEPHOCTH JICUCTBHS dKOJIorHIeckuX (akropos. [IpaBuno muanmyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTH. DBpHUOUOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue paktopsl. CBET Kak 3KoIoTnueckuii pakrop. [etictBue
pa3HBIX YYaCTKOB COJTHEUHOTO CIIEKTPa Ha OPTaHU3MbI. DKOJIOTHYECKUE TPYTIITHI
pacTeHuM U )KUBOTHBIX MO OTHOIIEHHUIO K cBeTy. CUTHAIIbHASI POJIb CBETA.
doTtonepuoausm.

Temneparypa kak sxosoruueckuii pakrop. [eficTBue TemrepaTypsl Ha
Oopranu3Msbl. [ [oMKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak akojoruyeckuit gpakrop. [Ipucnocobnenus pacrennii k
noJiepaHuio BoiHOro Oananca. Kinaccugukanus pacTeHuii 1o OTHOIIEHUIO K
Boze. [IpucrnocoOneHus ’KUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

CpCI[I)I oOuTaHus OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYIIIHAA, IIOYBCHHA,
FJ'Iy6I/IHHaH IMOAIIOYBCHHAs, BHYTPHUOPIraHU3MCHHAA. DU3UKO-XUMHYECKHE
0COOCHHOCTH cpea oOuTaHU OpPraHu3MoOB. HpI/ICHOCO6JIeHI/ISI OpraHu3MoOB K
JKU3HHU B PA3HBIX CpCaax.

buonornueckue putmsl. BHeniHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U
roIMYHbIe PUTMBIL. [IprCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennsie popmbl opranu3mMoB. [loHsTHE 0 KU3HEHHOU (hopMe.
KuzHenHsie PopMbI pacTeHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHUE
TpaBbl, OJJHOJIETHHE TpaBbl. JKu3HEeHHbIE (DOPMBI )KUBOTHBIX: THAPOOHOHTHI,
re0OHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue paxToprl. Buasr OnoTrdeckux B3anMOACHCTBUM:
KOHKYPEHITUS, XUIITHUYECTBO, CUMOKO03 U ero ¢hopmel. [lapazutusm, koomneparus,
MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). Hetpoduueckue
B3auMOJIeHcTBUS (Tonmnueckue, popuueckue, padpuyeckue). 3HaUCHUE
OMOTHUYECKUX B3aUMOJICUCTBUM JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B CpeEJie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUCHUS.

Hemoncmpayuu
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TaOnuups! 1 cxembl: «IKkojgoruueckue GpakTopsl», « CBETOBOI CIIEKTP»,
«IKOJOTUYECKUE TPYIIIIbI JKUBOTHBIX 110 OTHOUIEHUIO K CBETY», « T €MJIOKPOBHBIE
KUBOTHBIEY», «XO0JIOJHOKPOBHBIE KUBOTHBIE», «DU3NOI0rHUECKUE aJanTallluu
KHUBOTHBIX», «Cpeibl 00MTaHUs OPraHu3MOBy, «bruonornueckrue puTMb,
«Kuznennsie Gopmbl pacTenuit», « Kusnennoie GOpPMbI JKUBOTHBIX),
«JKocucTeMa IUPOKOJIUCTBEHHOTI'O JIECay, « IKOCHCTEMA XBOMHOTO Jiecay, «Llenu
NUTaHUSD», « XUIIHUYECTBOY, «Ilapasutuzm», «Konkypenuus», «CumoOnos»,
«KoMMeHcanu3m».

O6opynoBanue: repOapuu pacTEHUM U )KUBOTHBIX, TPUCIIOCOOICHHBIX K
BIIUSIHUIO PA3JIMYHBIX HKOJIOTHYECKUX (PaKTOPOB, repOapuu CBETOIIOOUBBIX,
TEHEIOOMBBIX U TEHEBBIHOCIIUBBIX PACTEHU, CBETOIIOOUBBIE, TEHEIIOOUBLIE U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHMSI, TepOApUU U KOJJIEKIIUHU TETIONIOOMBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUH, UyUelia MTUIl U 3BEpeil, repdapuu
pacTeHuil, OTHOCAIIMXCS K TUrpoduTam, kcepoduram, Me3oputaM, KOMHATHBIE
pacTeHus JaHHBIX TPy, KOJJIEKIIMH )KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeaax,
repOapuu U KOJJICKIIUU PACTEHUI U )KUBOTHBIX, 00JIa1al0IINX YepTaMU
IPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBUM KU3HU, TepOapuu U
KOJUICKIIUU PACTEHUM U YKUBOTHBIX PA3IUYHBIX )KM3HEHHBIX (DOPM, KOJIIEKIIHH
KUBOTHBIX, YYACTBYIOIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSAX.

JlaGoparopHas paboTa «BpIsiBIeHHE MPUCTIOCOOIECHNNH OPTaHU3MOB K
BIIUSTHUIO CBETaY.

JlaGoparopnas paboTa «BbIsiBIIeHHE TPHCTIOCOOIEHUH OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH PAaCTEHUH U3 Pa3HbIX
MECT OOUTAHUS.

Tema 8. Dxonozus 61008 u nonyriayuil

DKOJIOTHYECKHE XapaKTEPUCTUKU rony isauuy. [lonmysanms kak
ounonornyeckas cucrema. Poiab HEOTHOPOIHOCTH cpefibl, (hU3nUEeCKuX 0apbepoB U
0COOEHHOCTEN OMOJIOTUU BUIOB B (POPMUPOBAHUH POCTPAHCTBEHHON CTPYKTYPHI
nonyasauuid. OCHOBHBIE OKA3aTENHN MOIMYJISILUU: YHUCIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpPa, pOKAAEMOCTb, IPUPOCT, TEMII pOCTA,
CMEPTHOCTb, MUTPALIHSL.

DKOJI0ru4ecKas CTpykrypa nomyiasiuuu. OLeHKa YUCIEHHOCTH MOMYJISALUH.
JlnHaMuKa MOMyJISILUK U €€ peryasuus. buotnyecknii MOTeHIMa MOy JIALHH.
MopaenvupoBanue AMHAMUKY onyJissuud. KpuBble pocTa YUCIEHHOCTH MOMYJISLUH.
KpuBble BoikUBaHUS. Perynsiys 4MciIeHHOCTH NOMyJISILUM: poJib (aKTOpPOB,
3aBUCALIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATErnu BUJIOB (T- U
K-cTparerun).
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[Tonsitue 00 sKonOrUYecKoil Huiie Buaa. Mectoodutanue. MHoromepHast
Mozensb dKonornyeckor Humu Jx. M. XatunHcona. Pa3mepsl dkosoruueckon
HuM. [loTeHnnanpHas U peain30BaHHAs HULIN.

Bua xak cucreMa nomnynsunid. Apeaisl BUI0B. BUabl 1 UX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKUE SKBUBAJICHTHI.

3aKOHOMepHOCTI/I IIOBCACHUA U MI/IFpa]_II/Iﬁ ’)KUBOTHBIX. bruoigoruueckue
HHBA3UH YYKCPOAHBIX BUIOB.

Hemoncmpayuu
IToptper: k. . XaTunHCOH.

Tabmubl 1 cxeMbl: « DKOJTOTHIECKUE XapaKTEPUCTUKHU TOMYJISIIUNY,
«ITpocTpaHcTBEHHAs CTPYKTypa NonyJisiqun», «Bo3pactHeie mupaMuasl
nonyJsiun», « CKOpOCTh 3aCEIEHUS TOBEPXHOCTU 3EMIIN PA3IUYHBIMU
opranuzmammn», «Moaenb 3komorndeckon Humm J[x. M. XarauHaconay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJIEKITUN KUBOTHBIX.
JlaGoparopnas pabota «IIpucnocoOneHust CEMsIH paCTEHHI K PacCeIeHUIOY.
Tema 9. Dkonorust coo0IEeCcTB. DKOJIOTHYECKUE CUCTEMEL.

CoobmiectBa oprann3MoB. buoiienos u ero crpykrypa. CBsizu MexIy
OpraHu3MaMu B OMOLIEHO3E.

OxocucreMa kak otkpbitas cucteMa (A. JIx. Tencnu). yHKIIMOHATBHBIE
OJIOKHM OpPTraHW3MOB B 3KOCUCTEME: TIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoau. Tpoduueckue 1enu u cetu. AOMoTHIecKre 0JI0KH
skocucTeM. [1ouBbI 1 MBI B 9KOCcHcTeMax. KpyroBopoT BEIIECTB U TIOTOK SHEPTHH
B DKOCHCTEME.

OcCHOBHBIE ITOKA3aTENIA SKOCUCTEMBI. bruoMacca ¥ mpoyKIHs.
DKOJIOrM4eCcKHe MUpamMuIbl Yuces, 0MOMacchl U SHEPTHUH.

Hunamuka skocucteM. Karacrpoduueckue nepectpoiku. OayKTyarum.
HanpasiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIieccud. [lepBuunble u
BTOPUYHBIEC CYKIIECCUU U UX NPUYUHBI. AHTPOIOTCHHBIE BO3ICHCTBUS HA
cykueccuu. KimumakcHoe cooOuiectBo. buopasnoobpasue u noiHoTa KpyroBopoTa
BELLECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

IIpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCUCTEMBI MOPEH U
OKE€aHOB. DKOCHUCTEMBI TYHJIP, JIECOB, CTENEM, TyCThIHb.

AHTPOIOT€HHbIE IKOCUCTEMBL. Arpo3kocucTema. ArponeHos. Paznuuus
MEXKTy aHTPOTIOT€HHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.
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Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackast
bnopa u payna. CuHaHTponuzanus ropoJickoit ¢paynsl. buonoruueckoe u
XO03SIICTBEHHOE 3HAYCHHUE arpPO3KOCHCTEM U YPOOIKOCHCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB
B dKocHcTeMax. Ponb kackagHoro addekra u BUI0B-3AU(GUKATOPOB (KIHOUEBBIX
BUJIOB) B QyHKIIMOHUPOBAHUH dKOCHCTEM. [IepeHOC 2HEpTUH U BEIIECTB MEKTY
CMEXHBIMHU 3KOCUCTEMAMH. Y CTONYMBOCTh OPTaHU3MOB, TIOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3AECUCTBUM.

MexaHu3MbI BOBI[GﬁCTBI/IH SanHSHCHI/Iﬁ Pa3HbIX THUIIOB Ha
CY60pFaHI/I3MCHHOM, OpPraHu3MCHHOM, IIOIIYIAIIMOHHOM M SKOCHCTCMHOM
YPOBHAX, OCHOBBI 9KOJIOTHYCCKOI'O HOPMUPOBAHHA aHTPOIIOICHHOI'O BO3JICHCTBHSL.
MGTOI[OHOFI/I}I MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

Hemoncmpayuu
[Toptper: A. JIx. Tencnn.

Tabmuer u cxembl: «CTpyKTypa OHOIIeH03a», « IKOCUCTEMA
HIUPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTIO Jiecay, « DyHKIIMOHAIbHbBIC
TPYIIBI OPTaHU3MOB B IKOCHCTEME», «K KpyroBOpoOT BEIIeCTB B SKOCHUCTEMEY,
«llenn mutanus (macTOUITHAS, AETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCET,
«IKoJIorH4ecKasi mupamMua O6MoMacchy, « IKOJIoruueckas MupaMmuaa SHEPrumy,
«O06pazoBanme 60m0Tay, «IlepBuuHas cykueccus», «BocctanoBiaeHue jgeca mocie
noxkapa», « JKOCUCTEMa 03epay, «ArpoleHo3», « KpyroBopor BeecTB U mOTOK
SHEPruu B arpoiieHosey, «[Ipumepsl ypOooIKOCHUCTEMY.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU HACEKOMBIX, Yyuesia MTHUII
W 3Bepeil, repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBApPUYM KaK
MOJIEITh YKOCUCTEMBI.

[Ipaktuueckas pabora «M3yuenue u onucanue ypooIKOCUCTEMBI.

JlabopaTopHas pabora «3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBbIX 3KOCUCTEMAX.

OKcKypeus «IKCKypcHs B TUIIMYHBIN OMOreoneHos (B 1yOpaBy, Oepe3HsIK,
€JIbHHK, Ha CYyXOJI0JIbHBIA WM IOMMEHHBIN YT, 03€PO, O0JIO0TO)».

DKCKypcHst « IKCKYPCHS B arpOdIKOCUCTEMY (Ha T0JI€ WK B TEITTUYHOE
XO035MCTBO)».

Tema 10. buocghepa — enobanvnas sxocucmema
buocdepa — obmennanerapHas 00004yka 3eMiIH, A€ CYHUIECTBYET WU

CyIlleCTBOBaJa *KU3Hb. Pa3BuTHe mpeacrasiennii o onocdepe B Tpynax 3. 3rocca.
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VYuenue B. 1. Bepnajackoro o 6nochepe. O6mactu 6mocheps! u e€ cocra. JKuboe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyliecTBoBaHus Ouocheprl. OcobeHHoCcTH OMochepsl Kak
ri100abHOM SKOcucTeMBI. /[[nHaMuueckoe paBHoBecue B bnocdepe. KpyroBopotst
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTS SIBJICHUI
B Omocdepe.

3oHabHOCTH OMochepsl. [TonsTue o Guome. OCHOBHBIE OMOMBI CYIITH:
TyH/Ipa, XBOWHBIE JIeCa, CMEIIaHHbIE W IMUPOKOJIIMCTBEHHBIC JIeca, CTCTIH, CABAHHBI,
yCTBIHU, TPOITMYECKUE JIeCa, BRICOKOTOpbs. KilMMar, pacTUTECIIBHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECypCHOT0 MOTEHIIHAa
1 OnocepHbIX QYyHKIUH.

Hemoncmpayuu
IToptpetsi: B. . Bepnanckuid, 9. 3rocc.

Tabmuuel u cxeMsl: «I'eocdepsl 3emnn», «KpyroBopoT a3oTa B IpUpoae»,
«KpyroBopot yriiepoja B npupojie», «KpyroBopor kuciopoaa B Ipupoae»,
«KpyroBopoT BosbI B ipupoae», «OCHOBHBIE OMOMBI CcyTmy, «KinumaTudaeckue
nosica 3emnm», « Tynapa», « Taitray, «CMemanubii gecy», « LInpokoaucTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

O6opynoBaHue: repOapuy pacTEHUM pa3HbIX OMOMOB, KOJIJICKIIMU
KUBOTHBIX.

Tema 11. Yenosek u oxpyoicarowas cpeoa

DKOJIOTHYECKHE KPU3UCHI U UX MPUYUHBI. Bo3eiicTBrue uenoBeka Ha
ouocdepy. 3arpsizsHeHre Bo3MyIHON cpeabl. OXpaHa Bo3yxa. 3arpsa3sHeHue
BOJIHOM cpebl. OxpaHa BOJHBIX pecypcoB. Paspyiienue moussl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOT€HHOE BO3/ICVCTBHE HA PACTUTENIBHBIA U )KUBOTHBIM MUp. OXpaHa
PACTUTENBHOTO U )KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIIBI OXPAHbI IPUPOJIBI.
Kpacnsie kauru. Oco6o oxpansemsie npupoaasie Teppuropuu (OOIIT).
boranndeckune caubl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC MPUHIIUATIB YCTOWIMUBOTO PA3BUTHS YEJIOBEUECTBA U PUPO/IBI.
PanmonansHOE MPUPOIONIOIE30BaHUE M COXPAHCHUE OMOIOTHIECKOTO
pazHooOpasus 3emun. OO1IHEe 3aKOHOMEPHOCTH III00ATBHBIX AKOJOTHUECCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa B €T0 BEPOATHBIE TIOCIIEICTBU.

Pa3BuTne METOI0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT€HHBIX
npoueccoB. CHCTEMHBIE HCCIEIOBaHUS MTEPEXo/ia K pecypcocOeperaromnieit u
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KOHKYPEHTOCTIOCOOHOM HepreTrke. buonornueckoe paznooOpasue u
ouopecypcol. HarmonanbHbie HH(OOPMAIIMOHHBIE CUCTEMBI, 00ECIIeUNBAIOIINE
JOCTYI K UH(QOPMAIIUHU IO COCTOSHUIO OTACJIBbHBIX BUIOB U 3KocucTeM. OCHOBBI
IKOPEAOUTUTAIINN IKOCUCTEM U CTIOCOOOB OOPHOBI C OMOTTOBPEKICHUSIMH.
PexoHCTpyKIIMSI MOPCKUX M HA3€MHBIX SKOCUCTEM.

Jemoncmpayuu

Tabmuier u cxeMbl: «3arpsi3HeHne aTMochepb», «3arpsa3HeHue
ruapocdeps», «3arpa3HeHue nouBb», «IlapHukoBblil agdexT», «Ocobdo
OXpaHsieMble PUPOJHBIE TEPPUTOPUN», «MoOAEIN YIIPaBISIEMOIO MUPAY.

O6opynoBanue: ¢poTorpaduu oxpaHIeMbIX pacTEHUM U )KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COQO ycranaBnuBaeT TpeOOBAHMS K PE3YJIbTATAM OCBOEHUS
00y4aroLMMUCs IPOrpaMM CPEJHEro 0011Iero 00pa3oBaHus: JIUYHOCTHBIE,
METaIpeIMETHBIE U TPEIMETHBIE.

B cTpykType ITMYHOCTHBIX PE3YIHTATOB OCBOEHUS MTPOTPaAMMBI 110 OMOJIOTUN
BBIJICJICHBI CJIETYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYaIOITUMUCS POCCHICKON
IrpaKIaHCKON WJIGHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
¥ CaMOOIIPECIICHUIO, HATMYNUE MOTUBAITUU K 00YYEHUIO OMOJIOTHH,
1[eJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUM IMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKN Pa3BUTHSI OMOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarONINXCsl pyKOBOACTBOBATHCS B CBOSH
NEeATeIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIIUMH CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HATMYUE TIPABOCO3HAHUS IKOJIOTHUYECKOM
KYJbTYPbl, CIIOCOOHOCTH CTABUTh IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTPAMMBI 110 OMOJIOTHH JOCTUTAFOTCS
B €/IMHCTBE Y4€OHON U BOCTIUTATEIHLHOM JAEATEILHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMH POCCUNCKHUMHU COIMOKYJIbTYPHBIMHU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMUSI, CAMOBOCITUTAHUS U
CaMOpPa3BUTHSI, pa3BUTHUS BHYTPEHHEH MMO3UIIUN JIMYHOCTH, NATPHOTU3MA U
YBAXXEHUS K 3aKOHY W IIPABOIMOPAJIKY, YEIOBEKY TPY/Ia U CTAPUIEMY IMOKOJIEHUIO,
B3aMMHOT'0 YBa)KCHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEIUIO U
TpaAuIAsIM MHOTOHAITMOHAIBHOTO Hapoaa Poccuiickon denepanuu, npupoae u
OKpY’KarolIEen cpele.
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JInuHOCTHBIE pe3yJbTaThl OCBOEHHUA yueOHoro npeameta «bruomorus»
JOJKHBI OTPpaXkaTh TOTOBHOCTh M CIOCOOHOCTh 00YYarOIIUXCSl PYKOBOCTBOBATHCS
c(hOopMHUPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX
OpHCHTAIIN, TTO3UTUBHBIX BHYTPEHHUX yOCKIECHUHN, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, pACUIUPEHUE KU3HEHHOTO
OTIBITA U ONBITA JEATEIBHOCTH B MPOLIECCE peATN3allid OCHOBHBIX HAIlPaBICHUM
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxx1aHCKOTO0 BOCITUTAHUSL:

¢ chOpPMHPOBAHHOCTH I'PAXKIAHCKOH TO3UIIUN 00YJAIOIIETOCS KaK aKTHBHOTO
1 OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

® 0OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKCHHE
3aKOHa M IMPaBOIOPSIIKA;

® TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACSITCIHBHOCTH TIPH CO3TaHUH
y4eOHBIX IMPOCKTOB, PEIICHUN yUeOHBIX 1 MTO3HABATEILHBIX 3a/1a4,
BBITIOJTHEHUH OHMOJIOTHYECKUX SKCIIEPUMEHTOB,;

® CIOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIIUIO 0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€,

® yYMEHHE YYUTHIBATh B CBOMX JIEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIFOJICH C pa3HBIMU yOKICHUSIMH, KYJIbTYPHBIMHU
IIEHHOCTSIMHM U COIIMAJIBHBIM MOJIOKCHHEM;

® TOTOBHOCTH K COTPYJAHHYECTBY B IPOIIECCE COBMECTHOTO BBHITTOTHCHHUS
y4eOHBIX, TO3HABATEIIbHBIX M UCCIEAOBATCIIbCKUX 3a1a4, YBAXKUTCIBHOTO
OTHOIIEHUSI K MHCHHIO OTIIIOHEHTOB TP OO0CYK/IEHUU CITIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COACPHKAHUS;

® TOTOBHOCTh K TyMAaHUTAPHOW W BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NaTpuOTUYECKOrO0 BOCTIMTAHMUSL:

* Cc(hopMHUPOBAHHOCTH POCCUMCKON IPAXKAAHCKON UJIEHTUUHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapOay, UYBCTBA OTBETCTBEHHOCTH
nepen Ponunon, roproctu 3a cBOM Kpail, CBOKO PonHy, CBOM SI3bIK U
KYJIBTYPY, IPOLLIOE ¥ HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

® [ICHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEAUIO U aMSITHUKAM
MIPUPOABI, TOCTHXKEHUSIM Poccun B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHSIX,
TPyAe;

® CIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE U
pa3BUTHE OUOJIOTUM, TIOHUMAaHUs 3HAUEHUs OMOJIOTUU B TTO3HAHUH 3aKOHOB
MIPUPO/JIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

* yjecitHas yOexAEHHOCTh, TOTOBHOCTH K CTY>KeHHUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

® 3) QyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:
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OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApO/1a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, ITUYECKOTO MOBEICHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAILIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;
OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;
OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSM, CO3/IaHUIO0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPHUHSATHS HEHHOCTEN CEMEWHOM )KU3HU B
COOTBETCTBHMHM C TpaauLIMsIMKU Hapoa0B Poccuu;

4) 3CTETUYECKOT0 BOCITUTAHMUS:

3CTETUYECKOE OTHOLICHHE K MUY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLIEHU;
IOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTB K CAMOBBIPAKEHMIO B PAa3HBIX BUAX UCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUYECKOU JTUUHOCTH;

5) ¢pusnueckoro BocuuTaHus, GOPMUPOBAHUS KYJIbTYPbI 3J0POBbS U
SMOLIMOHAIBHOTO OJIarONOoTyYus:

MOHUMAHKE U pealin3alys 3J0pOBOro 1 0€30MacHOro 00pas3a KU3HU
(310pOBOE MUTAHKE, COOJIIOICHUE TUTUEHUYECKUX MPABUII U HOPM,
cOQTaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pETyJIsApHas Gu3udeckas
AKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IICHHOCTH MPaBWJI WHANBUYATHHOTO U KOJUICKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU
JIIO/EH;

OCO3HaHUE TOCEACTBUN U HEMPHUATHS BPSIHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) TpyZOBOTO BOCIIUTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHKE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;
TOTOBHOCTb K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMUYECKON U COLMATIbHON
HAIPaBJICHHOCTH, CTIOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKylO JeSTebHOCTD;

UHTEPEC K pa3IMUHbIM chepam npodecCuoHaTbHOM NeITeTbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIN BBIOOpP Oyayuieil npodeccuu U peann3oBbIBaTh
cOoOCTBEHHbIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTH ¥ CIIOCOOHOCTh K 00pa30BaHUIO i CaMOOOpa30BaHUIO HA
MPOTSKEHUU BCEU )KU3HU,

7) 9KOJIOTUYECKOTO BOCITUTAHMUS:
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HKOJIOTHYECKH 1EIeCO00pa3HOE OTHOIICHUE K MPUPOJIe KAK UCTOUHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIIEHUE YPOBHSI 3KOJIOTUYECKON KYJIbTYphl: IPUOOPETEHHE OIbITa
MJIAHUPOBAHUSI OCTYIKOB M OIIEHKU UX BO3MOXHBIX MOCIEICTBUI AJIs
OKPY’KaroIIEU CPEbL;

OCO3HaHME riI00aJIbHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTel ux
pELICHUS;

CITOCOOHOCTH MCIOJIH30BATh MPUOOPETAEMbIC MTPU N3YUCHUH OMOJIOTUH
3HAHUS ¥ YMEHHUSI IPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PAIIMOHATEHBIM
MIPUPOJIOINOIB30BaHUEM (COOIIIOEHUE MTPABUII IOBEICHUS B PUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB,
aKOocucTeM, orocheps);

AKTUBHOE HEMPUATUE JECUCTBUN, IPUHOCIIINX BPEIl OKPYKAIOIIEH
IPUPOIHON cpesie, yMEHHE MTPOTHO3UPOBATh HEOIArONPUATHBIE
JKOJIOTUYECKHUE MOCIEACTBHS IPEANPUHUMAEMBIX JEUCTBAN U
pEAOTBPAILATH UX;

HaJIMYHE PA3BUTOT0 3KOJIOTHYECKOTO MBIIJIEHHUS, IKOJIOTHYECKON
KYJIBTYPBI, ONIBITA JEATEIbHOCTH KOJIOTHYECKON HAITPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCA MU B [TI03HABATEIbHOW, KOMMYHUKATUBHON U
COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU
NEATEIIbHOCTH 3KOJIOTUYECKON HAMPABIECHHOCTH;

8) IEHHOCTHU HAYYHOTI'O MMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
JMaNIore KyJlbTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MECTA B
MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UNTATEIHCKON KYJIbTYphI KaK CPEACTBA
B3aUMOJICHCTBUS MEXKTY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHME crielPuKr OUOJIOTUM KaK HAyKH, OCO3HAHUS €€ POJIU B
dbopMHUPOBAHUHU PAITMOHAIBHOTO HAYYHOT'O MBITIIUICHHUSI, CO3/IAHUU
[[EJIOCTHOTO MIPEJICTABICHUS 00 OKPYIKAIOLIEM MHUpE KaK O €IMHCTBE
MIPUPO/IbI, YEJIOBEKA 1 OOIIECTBA, B MO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEHN M pelieHur TPOo0IeM COXPAHEHHS TIPUPOTHOTO
paBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOM ITUBUIIN3AIINN:
o0OecrieueHust HOBOIO YPOBHS Pa3BUTHSI MEAUIIMHBI, CO3JJaHUE
MEPCIEeKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX peIllaTh PeCypPCHBIE
po0IeMBbl Pa3BUTHS YETIOBEYECTBA, MIOUCKA MyTEH BBIX0O/A U3 TNI00ATBHBIX
AKOJIOTMYECKUX MPOoOJIeM U 00ecrieueHus Iepexo/ia K yCTOMUYNBOMY
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Pa3BUTHIO, PALIMOHAJILHOMY HCIIOIb30BAaHUIO IPUPOIHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

® 3aUHTEPECOBAHHOCTH B IOJYyYEHUHU OMOJIOTMYECKUX 3HAHUM B LIETAX
HOBBIIICHUSI 001IEH KYJIbTYpbl, €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH, KaK
COCTABHOM YacTu ()yHKIIMOHAJIBHON rPpaMOTHOCTH 00yYaroLuxcs,
(dopMupyemMoii npu U3yuyeHuu ONOJIOTHH;

® [JOHMMaHHUE CYLIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH MCII0JIb30BATh [10JIy4aeMbIE€ 3HAHUS JUUIS aHAJIU3a U
OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIALINX B HEM
U3MEHEHUH, yMEHHUE JeNaTh 000CHOBAHHbBIE 3AKIIOYEHHUS] HA OCHOBE
HAYYHBIX ()aKTOB M UMEIOLIUXCSI JAHHBIX C LIE€JIbI0 OJYyUYEHUs JOCTOBEPHBIX
BBIBOJIOB;

® cnocoOHOCTh CAMOCTOSTENBHO UCIIOIb30BaTh ONOJIOTMUECKNE 3HAHUS AJIs
pelieHus npobyieM B pealibHbIX )KU3HEHHBIX CUTYAlIMSX;

® 0OCO3HAaHME LICHHOCTHU HAY4YHOU JAESATENBbHOCTH, TOTOBHOCTh OCYLIECTBISAThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATENbHOCTh UHANBUIYAJIHO U B
rpynre;

® TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U
caM000pa30BaHuUI0, K aKTUBHOMY IOJIYY€HHUIO HOBBIX 3HAaHUH MO OMOJIOTUU
B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTAMHM.

METAIIPE/IMETHBIE PE3YVJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS yueOHOTOo npeamera «buosorusy»
BKJIIOYAIOT: 3HaYMMBbIE 711 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUarOIIUXCS
MEXIMCIUTUTMHAPHBIC (MEXIIPEAMETHBIC) 00IIIeHaAYYHbIE TOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHELU(PHUKY METOI0B O3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, IBJICHHE, TPOIIECC,
CUCTEMA, HAYUYHBIN (pakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCClie/JOBaHKe, HAOJI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHE);
yHHUBEpCcaJbHbIC yueOHbIe NeHcTBUA (TT03HABATEeNbHBIE, KOMMYHHKATHBHBIC,
peryJsTUBHBIE), oOecneunBaroire GopMupoBanre (PyHKIIMOHATLHON
IPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00YUaIOINXCsl; CIOCOOHOCTh
00y4aromuXxcsi UCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILTHHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE IEHCTBUS B
NIO3HABATEJIbHON U COLMAJILHON MTPAKTHUKE.

B pesynbTaTe n3ydenusi OM0OJIOTHU HAa YPOBHE CPEIHETO OOIIETo
oOpazoBaHus y o0yuaronierocst 0yayT chopMupoBaHbI TO3HABATEIbHbIE
yHUBEpCaJIbHbIC yUeOHbIE IEUCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUeOHbIC
JIEHUCTBUSA, PETYISITUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUSA, COBMECTHAS
JeSITEIbHOCTD.
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MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIETO

00pa30BaHUs IOJKHBI OTPAXkKaTh:

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMHU y‘-I€6HI>IMI/I II03HaBaTCIIbHBIMU I[eﬁCTBHHMPII

1) 6a30BbIC JIOTUYECKUE JICUCTBUSA:

CaMOCTOSATEIILHO ()OPMYITUPOBATh U aKTYaJTU3UPOBAThH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BATh TIPH OCBOCHUY 3HAHHUM MPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cUHTE3a, CPAaBHEHUS, KiacCU(pUKAIIMKI, 0000IEHUS ), paCKPbIBAThH
CMBICJI OMOJIOTMYECKUX MTOHSATHH (BBIICIATh MX XapaKTePHBIC MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);

OTIPEICIIATH IEJIH JACATEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIHBHOCTH C TIOCTABICHHBIMU
LIEJISIMH;

UCITOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JJIs1 OOBSICHEHUS (PaKTOB M SIBJICHUIMA
YKUBOW IPUPOJIBI,

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIC, 110
AHAJIOTHH ), BBISIBJISTH 3aKOHOMEPHOCTH 1 MPOTUBOPECYHS B
paccMaTpUBAEMBbIX SBJICHHIX, (DOPMYJIHUPOBAThH BHIBOJIBI M 3aKITFOUCHUS,
IPUMEHSITh CXEMHO-MO/ICIIBHBIE CPEJICTBA IS MPEICTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHUH B H3y9aeMbIX OMOIOTHICCKUX
00BbEKTax, a TAaK)Ke MPOTUBOPEUUHN PA3HOTO POia, BHISIBIICHHBIX B PA3IMUHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YUETOM aHAIA3a UMEIOTITUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHE
pe3yIbTaTOB MEJISIM, OIICHUBATh PUCKH ITOCIICICTBHH JIEITCIbHOCTH;
KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSIX PEaTbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbBIC HCCEOBATEILCKIE ICUCTBHS:

BJIJIETh HaBbIKAMH YUEOHO-UCCIIEI0BATEIHCKONU U MPOEKTHOM
NEeSATeIbHOCTH, HaBBIKAaMH pa3pelieHus npooieM, CHoCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUS
MPAKTUICCKUX 3aJ1a4, MPUMEHCHUIO PAa3IMYHBIX METOO0B ITO3HAHMS;
HCIIO0JIb30BaTh PA3IUYHBIC BUIbI JICATEILHOCTH T10 TIOJYYECHHUIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAIIUH, IPEOOPA30BAHUIO U TPUMEHEHUIO B YICOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;
dbopMUPOBATh HAYYHBIN THUI MBIIIUICHUS, BJIAJAETh HAYYHON TEPMUHOJIOTHEH,
KJIIOUE€BBIMU MMOHSATHSIMHU U METOIaMU;
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CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4 B 00pa30BaTEIbHOM
NESATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3M U aKTYalTU3WpPOBATh 331ady,
BBIJIBUTATH TUIIOTE3Y €€ pelIeHuUs, HAXOUTh apTyMEHTHI JIJIs
JI0KA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPHUH
pEIICHNUS;

aHATM3WPOBATh TIOJYYCHHBIE B X0/ PEIICHUS 3a/1a91 PE3YJIbTATHI,
KPUTHUYCCKU OIICHUBATH WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH N3MCHCHHE B
HOBBIX yCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIBIT,
OCYIIECTBIISATH IeJICHAIPABICHHBIN IMOMCK TIEPEHOCA CPEICTB U CITOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh TIEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U MIPAKTUYECKYIO 00JIacTH
KU3ZHENICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIE TIOIXObI ¥ PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUS.

3) pabota ¢ nHbOpPMAaITHCH:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UICTOUYHUKAX MH(DOpMAIUU (TEKCTE
y4e0HOTO TTOCOOUsI, HAYYHO-TIOMYJISIPHON JIUTEPATYPE, OMOIOTHIECKUX
CJIOBApSAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B UHTEpHETE),
aHAJIM3UPOBATh MH(POPMALIMIO Pa3INYHBIX BUJIOB U OPM MpEACTABICHUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;
(GopMyIMpPOBATH 3aIIPOCHI U PUMEHSTh Pa3JIMYHbIE METO/IbI PU TOUCKE U
oTOope Omosiorndecko HHGOpMaIUy, HEOOXOIUMOMU JIJIs1 BHITTOTHEHUS
y4eOHBIX 33/1a4;

IpUOOpETaTh OIBIT UCIOJIB30BaHUs MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi{, COBEpLICHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCTIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIBHYIO (OPMY MpEICTaBICHUS
ouonornueckoi HHPpopMaIuu (CXembl, rpapuKu, IUarpaMMbl, TaOJIULIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢
Oounonornyeckor nHpopMaleil: IPUMEHITh XUMUYECKUE, PU3NUECKHUE U
MaTeMaTUYECKUEe 3HaKU U CUMBOJIbI, (popMyIibl, aOOpeBHuarypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPe0Opa30BhIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

BJIa/IeTh HaBbIKaMH paclo3HaBaHUs U 3alllUThl HH(OPMALIUH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

Osnaoenue YHUBEPCAIbHBIMU KOMMYHUKAMUBHbIMU Oeticmeusimu.
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1) obmieHue:

OCYULIECTBJISITh KOMMYHHUKAIIMK BO BceX chepax KU3HU, AKTUBHO
y4acTBOBaTh B IMAJIOTe WU AUCKYCCUU IO CYIIECTBY 00CYXIaeMOM TeMbI
(yMeHue 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh CY>KJI€HUSI OTHOCUTEIIBHO
BBIIIOJIHEHHUS [IPEUIaracMoi 3a1auu, yYUTbIBATh HHTEPECHI U
COrJJaCOBAHHOCTb MO3UIIMI IPYTUX YYACTHUKOB JIMAJI0Ta WIH TUCKYCCHH);
pacno3HaBaTh HeBepOaIbHbIE CPEJCTBA OOIIEHNUS, TOHUMATh 3HaYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(IUKTHBIX
CUTYAIINi, yMETh CMATr4aTh KOH(QIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3JINYHBIMU CIIOCOOAMM OOLLEHUS M B3aUMOJICHCTBUS, IOHUMATh
HaMEpPEHMs APYTUX JIFOACH, IPOABIATh YBAKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOUN GopMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;
Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHMS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAas JIEATEIIbHOCTD:

MOHUMAaTh ¥ MCIOJIb30BaTh MPEUMYIIICCTBA KOMAaHIHOW M WHIUBH Iy aTbHOU
paboOTHI PH PEIICHUH OMOJIOTHYSCKOM MPOoOIeMbl, 000CHOBHIBATH
HEO0OXOIMMOCTh TPUMEHEHUS TPYIITOBLIX (DOPM B3aMMOICHCTBHSI PH
pelieHnn yueOHoM 3a/1aun;

BBEIOMPATh TEMAaTUKY U METOABI COBMECTHBIX JEHCTBUN C yIETOM 00X
WHTEPECOB M BO3MOKHOCTEH Ka)KJI0T0 YIeHa KOJUICKTHBA,;

IMPUHUMATH IIJIM COBMECTHOM JICATEIIbHOCTH, OPTraHU30BBIBATh U
KOOPJIMHUPOBATh ICUCTBUS IO €€ TOCTHKCHHUIO: COCTABIIATH TIaH
JNEHCTBUH, pacpeIesaTh POIH ¢ YYETOM MHCHHH YY4aCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaUueCTBO CBOCTO BKJIaJIa U KAXKJOT0 YYaCTHUKA KOMaH bl B
00IIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBbIE TPOCKTHI, OTICHUBATH UJCH C TIO3UITMH HOBHU3HEI,
OpUTHHAIBHOCTH, ITPAKTUYCCKON 3HAYNMOCTH;

OCYIIECTBIISTh TO3UTUBHOE CTPATETUYECKOE TIOBEACHNE B PA3IMUHBIX
CUTYaIMIX, MIPOSIBIISATH TBOPYECTBO M BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

Osnadenue ynugepcanbHulMu pecyisimueHbIMU OeUCMBUIMU:

1) camoopranuzanusi:

UCTIOJb30BaTh OMOJIOTMUECKHE 3HAHWUS JJIs BBISIBJICHHSI MPOOJIEM U UX
pEIICHHUS B )KU3HESHHBIX M YICOHBIX CUTYAIUsX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKMX 3HAHUH IICJIEBBIC M CMBICIIOBBIC
YCTaHOBKH B CBOMX JIEHCTBUSIX U MOCTYIKAX 110 OTHOIIICHHUIO K KUBOM
PUPOE, CBOEMY 3/I0POBBIO M 3I0POBBIO OKPYIKAIOIINX;
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®  CaMOCTOATENIBHO OCYILECTBIIATH II03HABATEIBHYIO ACATEIbHOCTD, BBIABIIATDH
npo0IeMbl, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4U B
00pa30BaTeNbHON AEATENBHOCTH U dKU3HEHHBIX CUTYalUsX;

® CaMOCTOSATEIbHO COCTABIIATH IUIAH PEIICHUS IPOOIEMBI ¢ yUETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUIA;

® 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

® pacmUpATh PAMKU y4eOHOTO IPEIMETA Ha OCHOBE JIMYHBIX MTPEANOYTEHUM;

® JienaTh OCO3HAHHBIN BHIOOP, ApryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a peIICHHUE;

® OLICHUBATh NPUOOPETEHHBIN OIIBIT;

® cnocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAULIMU B
Pa3HbIX 00JIACTIX 3HAHUH, IOCTOSTHHO MMOBBIIATH CBOM 00pa30oBaTENbHBINA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

® 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B I€ITEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

® BJIAJICTh HABBIKAMH [TO3HABATEIIHHON peiiekcun Kak OCO3HAHMUS
COBEPIIIAEMBIX IEUCTBUIA W MBICITUTEIIBHBIX MPOIIECCOB, NX PE3YJIHTATOB U
OCHOBaHMH, HUCIIOIH30BaTh MPUEMBI pe(IICKCHH JIJIsT OTICHKH CUTYaIlUH,
BBIOOpA BEPHOTO PELICHUS;

® yMETh OLICHUBATH PUCKH M CBOCBPEMEHHO IMMPUHUMATH PEIICHHS TI0 UX
CHIDKEHUIO;

® TPUHUMATH MOTHUBBI U APTYMEHTHI IPYTUX TPU aHATU3E PE3YIhTaTOB
NESATENHHOCTH;

3) npunsTue ceds U APYTUX:

® [puHUMAaTh ce0sl, MIOHUMAasi CBOM HEJJOCTATKU U JJOCTOUHCTBA;

® [IPUHAMATh MOTHUBBI U APTYMEHTHI IPYTHUX IIPU aHAJIM3€E PE3yJIbTAaTOB
NEATENBHOCTH;

® [pPU3HABATh CBOE MPABO M MPABO JPYIHX Ha OUINOKH;

® pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTOrO YEIOBEKA.

IIPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC PE3yNbTATHl OCBOCHHS COJIEPXKAHMS YU4eOHOTO MpeMeTa
«buomorus» Ha yramyOoa€HHOM YpOBHE OPUEHTHPOBAHBI HA 00ECTICUCHHE
npoduILHOrO 00yueHus oOyyaromuxcs onogorur. OHU BKIIFOYAIOT:
cnieruduyeckue sl OMOJIOTUN HAyYHBIC 3HAHMS, YMEHUS U CIIOCOOBI ISUCTBHUH TIO
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUH, BUBI JEATEILHOCTH 10
MOJIYYSHHUIO HOBBIX 3HAHUM U UX IPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX, a TAKKE B
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pEaAIbHBIX JKU3HEHHBIX cUTyanusx. [IpeaMeTHbIe pe3ysibTaThl IPEACTABIEHBI 110
rojgaM U3y4eHUs.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS YueOHOTO Ipeamera «buomorus» B 10

KJIaCCC NJOJIKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHHH O MECTE M POJIU OMOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbI
MUpa, B MO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUH MPOOJIEM PalliOHAIBHOTO
IPUPOJIONOIH30BAHUS, O BKJIAJIE POCCUUCKUX U 3apyOEIKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

BIIaJICHUE CUCTEMOI OMOJIOrMYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJIOTMYECKUE TEPMUHBI U IOHITHUS (KU3HB, KJIETKA,
OpraHu3M, MeTabo0JIu3M, TOMEOCTa3, CaMOPETYJISIIUA,
CaMOBOCITPOU3BEICHUE, HACIIEICTBEHHOCTh, H3MEHYMUBOCTh, POCT U
pa3BuTHe), Onosiornueckue reopuu (kinerounas teopus T. lIBanna, M.
[Inennena, P. Bupxosa, XpoOMOCOMHasi TEOpHs HACIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o rieHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUI ), 3aKOHBI (€IMHO00pa3Hsi TOTOMKOB
MEPBOT0 MOKOJICHHUS, PACIICTNICHUS, YUCTOTHI FaMET, HE3aBUCHUMOTO
HacnenoBanus ['. Menaens, roMoJIoOrH4ecKux psii0B B HACIEACTBEHHOM
u3menunBoctu H. . BaBuiioBa), npuHUIMIBI (KOMIUIEMEHTAPHOCTH);
BJIaJICHUE OCHOBHBIMHM METOJAMU HAYYHOTO TTO3HAHUS, UCIIOJIH3YEMBIX B
OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX 00OBEKTOB (OIMKCAaHUE, U3BMEPEHHUE,
HAOJTIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MTPOKAPUOT U
DYKapUOT, OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCJIE
OakTepuid, rpuOOB, pAaCTEHUI, )KUBOTHBIX U YETIOBEKA, CTPOCHHS OPTraHOB U
CHUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB
KUZHEAEATEIbHOCTH, TPOTEKAOIIUX B OPraHU3Max PacCTEHUM, KUBOTHBIX U
YyeJIoBeKa, OMOJIOTUUECKUX MPOIIECCOB: 0OMEHA BEIIECTB (METa00IU3M),
pEeBpAILCHUs SHEPTHH, OPOKEHHUs, aBTOTPO(YHOTO0 U reTepoTpodHOro
TUIIOB MUTaHUs, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, MEI103a,
raMmeToreHesa, aMOpuoreHesa, NoCcTIMOPUOHAIILHOTO Pa3BUTHS,
Pa3MHOKEHUS, UHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3a),
B3aUMO/ICHCTBUS TEHOB, T€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATH B3AMMOCBSA3U MEK/ly OPTaHOMJAMHU KJIETKH U UX
GYHKIIUSIME, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH U WX (PYHKITUSIMH, MEKITY
OpraHaMH ¥ CUCTEMaMH OPTaHOB y PACTEHUM, ’KUBOTHBIX U YEJIOBEKA U UX
GYHKIUAME, MEKy CHCTEMaMH OPTaHOB U UX (QYHKIHUSIMH, MKy dTallaMH
oOMeHa BEIlEeCTB, ATaaMU KJIETOYHOIO IIUKJIA U KU3HEHHBIX IIUKIOB
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OpPraHU3MOB, dTaraMi SMOPUOHAIILHOTO Pa3BUTHSL, FTEHOTUIIOM U
(deHoTunom, (peHoTUIIoM U pakTopamu Cpeibl OOUTaHUS;

YMEHHE BBISBIATh OTIIMUUTENbHBIE IPU3HAKH KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHul, >KMBOTHBIX U YEJIOBEKA;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl TOKa3aTeNbCTBA POJICTBA OPTaHU3MOB
pa3HbIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE pellaTh OMOJOTUYECKHE 3a7aul, BbISBIIATh IPUYMHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY UCCIIEyEMbIMU OUOJIOTMYECKUMU IPOLECCAMU
U SIBJIEHUSIMHU, JI€J1aTh BHIBOJbI U MPOTHO3bI HA OCHOBAHUHU MOJTYYEHHBIX
pE3yJIbTaTOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MPaKTHYECKUE PadOThI, COOI0IaTh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;
YMEHUE BBIIBUTATh TUITOTE3bI, IPOBEPATH UX SKCIEPUMEHTAIBHBIMU
cpencTBamu, GoOpMyIIHpYs LENb UCCIE0BAHUS, aHATU3UPOBATh
[IOJTyYEHHBIE PE3YJIbTAThl U A€JaTh BbIBOJBL;

yYMEHHUE y4aCcTBOBATh B Y4EOHO-UCCIIEIOBATEIHLCKON paboTe 1o OMOIOTHH,
9KOJIOTUHU U MEAUIIMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX HAYYHBIX OOIIECTB,
U MyOJINYHO MPENCTaBIATh MOTYUYEHHbIE Pe3yIbTaThl HA YUEHUYECKUX
KOH()EepEeHIUSX;

YMEHHE OLIEHUBATh 3TUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIIEA0BaHUN B
o0acTu OMOJOTUU U METUIIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE
OIIOAOTBOPEHUE, HAIPABIEHHOE U3BMEHEHUE T'€HOMA U CO3aHHe
TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIIATH OCO3HAHHBIIN BBIOOp OyAyIIel npodeccuoHanbHOR
JIESITSIIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHEI, OMOTEXHOIOTHH,
BETEPUHAPHH, CEITBCKOI0 X031 CTBA, MUIIEBON IPOMBIIIEHHOCTH,
yIayOJsTh MO3HABATENIbHBIA HHTEPEC, HAIIPABIEHHBIN HA OCO3HAHHBIN
BbIOOpP COOTBETCTBYIOIIEH MTpOdeccuu U MPo10JKEHUE ONOJIOTUYECKOTO
o0pa30BaHMsI B OPraHU3alUAX CPEAHEr0 MPOPECCUOHANIBHOTO U BBICIIETO
o0pa3oBaHUs.

lIpeomemuvie pezyrvmamul oceoenus yueono2o npeomema «buonocusy 6 11
Kaacce O0IHCHbL OMPAXCAMb !

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOIbI U PEIICHUH 3KOJIOTUYECKUX
npo0JieM YeI0BEYECTBa, a TAKXKE B PEHIEHUU BOIPOCOB PALIMOHATIBLHOTO
PUPOAOIIOIH30BaHUA, U B DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K
IpUpoAe, 0OIIECTBY, YEIOBEKY, O BKIIAJE POCCUHUCKHUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;
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yMEHUE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET
onpeaeneHusl 1 IOHUMAaHUE CYLIHOCTH OCHOBOMOJAratouIuX OMOJIOrMYeCKUX
TEPMUHOB U MOHATUH (BUII, PKOCUCTEMa, Orocdepa), OMoIoruiecKre
Teopuu (3BostoninoHHas Teopus Y. J[apBuHa, CUHTETHUUECKAs TEOPUs
sBostonun), yuenus (A. H. CeBeproBa — 0 MyTSX U HapaBICHUSIX
sBomoruu, B.W. Bepuajackoro — o 6uocdepe), 3akoHbI (T€HETUYECKOTO
paBHoBecus [x. Xapau u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M.
bapa), npaBuna (Muaumyma FO. JInGuxa, 3K010rHYeCcKON MUpaMuIbI
9HEpPrum), runoTessl (runotesa «mupa PHK» V. 'mnbepra);

YMEHHUE BJIaJICTh OCHOBHBIMU METOJaMU HAYYHOTO MMO3HAHUS,
UCIOJIb3yeMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX )KUBBIX OOBEKTOB U
AKOCHUCTEM (OMHUCaHue, U3MEPEHNE, HAOII0/ICHHE, SKCIIEPUMEHT),
croco0amu BBISIBJICHUS U OIIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPO/IE;
yMEHUE BBIJICTATH CYIIECTBEHHBIEC PU3HAKU: BUJIOB, OMOTEOIICHO30B,
AKOCUCTEM U OHocdepbl, CTAOUTU3UPYIOLIETO, ABUKYILETO U
Pa3phIBAIOIIETO €CTECTBEHHOI0 0TOOPA, AJIJIONATPUYECKOTO U
CUMITaTPUIECKOTO BU000PA30BAHUS, BIUSHUS JBIKYIINX CHJT BOJOIAH
Ha TeHO(OH/] NOMYISIUHU, TPUCTTOCOOIEHHOCTH OPIaHU3MOB K Cpeie
oOuTaHus, YepeIOBaHUS HAMPABICHUN YBOJIIOIIMHU, KPYTOBOPOTA BEIIECTB U
NOTOKA 3HEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3AUMOCBSI3U MEXKy MPOIIeCCaMu 3BOJIIOLIHH,
JBYDKYIIUME CUJIAMU aHTPOTIOT€HE3a, KOMITOHEHTaAMU Pa3IMYHbIX
AKOCHUCTEM U MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE BBISBISITh OTJIMYUTEIbHBIC TPU3HAKHU )KUBBIX CUCTEM,
IPUCTIOCOOJICHHOCTh BUJIOB K Cpesie OOMTaHus, aDMOTUYECKUX U
OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€El OPraHNU3MOB B
co00IIIeCTBaX, aHTPOIIOTCHHBIX M3MEHEHUH B SKOCHCTEMaX CBOSH
MECTHOCTH;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIS JIOKA3aTeNbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX IPYII, B3AMMOCBS3U OPTaHU3MOB U CPEJIbI
oOuTaHUs, €TUHCTBA YEIOBEUECKUX Pac, HEOOXOUMOCTH COXPAHEHUS
MHOT000pa3usi BUJAOB M SKOCUCTEM KaK yCIOBHS COCYIIECTBOBaHUS
IPUPOBI U YEIIOBEUECTBA;

yYMEHUE pelIaTh OMOJOTUUECKHE 3a7a9U, BBISBIATH IPUINHHO-
CJIEICTBEHHBIE CBSI3U MEXAY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLEccCaMu
U SIBJICHUSIMU, JICJIaTh BHIBOJIBI U MPOTHO3bI HA OCHOBAHUHU TOJTYYEHHBIX
pE3yJbTATOB;

YMEHUE BBINOJHATh Ja00paTOPHbIE U MPAKTHYECKHE pabOThl, COOII0ATh
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

43



YMEHUE BBIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBHBIMU
cpencTBamu, GopMyIIHpYs LENb UCCIE0BAHUS, aHATU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI U JAENATh BEIBOBI,

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEI0BATEIHLCKON paboTe 1o OMOIOTHH,
9KOJIOTUHU U MEAUIIMHE, MPOBOAUMON Ha 0a3e MIKOIbHBIX HAyYHBIX OOIIECTB,
U yOJIUYHO MPEACTABIISTH MOJYyYEHHBIE PEe3YyJIbTaThl HA YYCHUUYECKUX
KOH(pEPEeHIINSAX;

yYMEHUE OLICHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKIACHUH KU3HHU,
YeJI0BEKa U YEJIOBEUECKUX pac, O MpUYUHAX, MOCIEACTBUAX U CIIOcOo0ax
peI0TBpalleHUs T100aNbHbIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIATH OCO3HAHHBIN BHIOOP OyayIiel mpodecCuoHaIbHON
NEeATENBHOCTH B 00JIACTH OMOJIOTHH, S3KOJIOTUH, TPUPOAOIIOIb30BaAHNUA,
MEUIUHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEITHCKOTO
X035IUCTBA, MTUIIEBOI MPOMBIIIIIEHHOCTH, YIIIYOJIATh IO3HABATEIHHBIN
MHTEPEC, HAIIPABJIEHHBIN HA OCO3HAHHBII BEIOOP COOTBETCTBYIOLIEH
npodeccun u NPoaOIHKEHHE OUOJIOTMYECKOT0 00pa30BaHUs B OPTaHU3AIUSAX
cpeaHero npoecCUOHaIBLHOIO U BBICIIEr0 00pa30BaHMUsL.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
1/

HaumenoBanue Pas3aciioB U TCM IIPOTrpaMMBI

KomnnuecTBO Yacos

DJeKTpOoHHBIE (LIUPPOBBIEC)

Bcero| KoHTponbHbIE [IpakTnueckue 00pa3oBaTENIbHBIC PECYPCHI
paboThI paboThI
| buonorus kak Hayka 1
2 |JKuBbIE CUCTEMBI U UX U3YyUYCHHUE 2
3 buonorus knetku 2 1 0.5
4 XUMHUYECKAsT OpraHU3asl KIIETKU 10 1
5 Crtpoenue u PyHKIIUM KICTKH 8 2
6 |OOMeH BelecTB U MPEeBpaIlCHUE YHEPTUH B 9 1 1
KJIETKE
7  |HacnencrBenHast nHGOpMAIIHS U 9 0.5
peanu3anus €€ B KIIETKE
8 JKM3HEHHBIN [TUKIT KIIETKU 6 1
9 Crtpoenue u PyHKIUM OPraHU3MOB 17 1 1.5
10 |Pa3MHOeHHE U pa3BUTHE OPTraHU3MOB 8 1 1.5
11 |I'eHeTnka — HayKa O HaCJIEJICTBEHHOCTH U 2 0.5
M3MEHYMBOCTH OPraHU3MOB
12 |3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 |3aKOHOMEpPHOCTH U3MEHUYUBOCTH 6 1 1
14 |['eneruka yenoBeka 3 0.5
15 |Cenexuusi OpraHu3zmMoB 4 1
16 |bUOTEXHOJOTHS U CUHTETUYECKas Onoyorust | 4 1
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Ne | HammeHoBaHMe pa3fenoB U TEM IPOrpaMMBbl KonunuecTBo yacos OnekTpoHHbIE (HU(POBBIE)
n/m Bcero| KoutponbHbie [IpakTuueckue 00pa3oBaTeIbHBIC PECYPChI
paboTHI paboThI
17 |Pe3epBHOE BpeMs 1
OBILIEE KOJIMYECTBO YACOB T1O 102 6 13
[TPOTPAMME
11 KUIIACC
Ne | HaumeHoBaHue pa3esioB U TEM MPOrpaMMbl KonnuectBo yacos OnextpoHHbIe (ITUGPOBHIEC)
/1 Bcero| KontponbsHbie [IpakTueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 |3apoxkneHue u pa3BUTHE IBOJTIOIUOHHBIX 4 |
MpeICTaBICHHUI B OUOJIOT N
2 |Mukpo3BOIIOLHS U €€ pe3yJIbTaThl 14 | 2
3 |MaxkposBontonus U €€ pe3yJibTaThl 6
4 |IIpoucxoKaeHHE U pa3BUTHE )KU3HU HA 15 1 1.5
3emie
S |IIpoucxoxkaeHue 4eoBeKa — AHTPOIIOTEHES 10 | 1
6 |DKxoiorus — HayKa O B3aMMOOTHOIIEHUSIX 3 0.5
OpraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolen cpeaon
7 |Opranusmsbl u cpeia OOUTaHUS 9 1.5
8 |Dkonorust BUJOB U MOMYJISIIIUN 9 0.5
9 |Dkomorusa cooOIIeCTB. DKOJIOTHUECKHUE 12 1 0.5
CUCTEMBI
10 |buocdepa — rmodanpHas s3KocUcTEMA 6
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Ne | HaumeHoBaHKe pa3ienoB U TEM IPOTrPaAMMEI KomnuecTBo yacoB OnekTpoHHbIe (IH(POBBIE)

n/m Bcero| KontponbHbie [IpakTHueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThI

11 |YenoBek u okpyxaroias cpeaa 6 |

12 |Pe3epBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB IIO 102 0 7.5

[TPOI PAMME
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KaHeHI[apHO-TeMaTI/I'-IeCKOE INIAHUPOBAHHUE

10 kaacce
Ne i/t Tema ypoka Kou - Bo JlaTa npoBeeHus
4acoB o IJIAHY no gaxkry
1 buosiorust kak KOMIIJIEKCHAs HayKa U Kak 4acTh 1 02.09
COBPEMEHHOI0 00111ecTBa
2 7KuBble CUCTEMBI U UX CBOMCTBA 1 03.09
3 YpoBHEBasi opraHu3aliys >KUBbIX CUCTEM 1 05.09
4 HcTtopust OTKPBITUS U U3YyYEHHS KIIETKH. 09.09
Knerounas teopus
5 MeToapl MOJIEKYJIIPHOW U KJIIETOYHOU 1 10.09
ouonoruu. [IpakTuyeckas padora
Nol«M3yuenue MeTOI0B KJIETOUHON OHMOJIOTHUH
(xpomarorpadusi, anekTpodopes,
nuddepennranbHoe NEeHTpUPyrupoBaHue,
ITLP)»
6 XUMUYECKUI COCTaB KJIETKU 1 12.09
7 MuHepanbHbIE BEIIECTBA KIIETKU, UX 1 16.09
OmoJIoruYecKas poJib
8 Opranuyeckue BEIeCTBa KIETKH — OCJIKHU. 1 17.09
JlaGoparopnas padota Nel «OOHapyxkeHue
OCJIKOB C TTOMOIIBI0 KAYECTBEHHBIX PEAKITUI»
9 CaoricTBa, Ki1accudukaiys 1 QyHKIHH OCIKOB 1 19.09
10 OpraHuyecKkue BelecTBa KJIETKH — YTJIE€BOIbl 1 23.09
11 Oprannyeckue BelecTBa KJISTKU — JIMIUIbI 1 24.09
12 Hyxkneunossie kucaotsl. JJHK u PHK. 1 26.09
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JlaGoparopnas padota Ne2«HccnenoBanue
HYKJICMHOBBIX KHUCIIOT, BBIJICTICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenune u pyHkuu ATO. [Ipyrue 30.09
Hykieo3uarpudocharer (HTD)
14 CexsenupoBanue [JHK. MeToasl reHOMUKH, 01.10
TPAaHCKPUIITOMUKHU, TPOTEOMUKH
15 MeTobl CTPYKTYPHOM OMOJIOTHH 03.10
16 Tunbl k1eTok. [IpokapuoTryeckas KJieTka 07.10
17 CrtpoeHure 3yKapuOTUYECKON KIETKH. 08.10
[Tpaktrnueckas pabora Nel «M3yueHnne cBOMCTB
KJICTOYHOM MeMOpaHbD»
18 IToBepXHOCTHBIN anmapaT KJICTKH 10.10
19 OnHomMeMOpaHHbIE OPTaHOU/IbI KJIETKH. 14.10
[Ipaktruueckas padora Ne2 «M3yuenue
JIBYKEHUS LIUTOIUIa3MbI B PACTUTENbHBIX
KJIETKax»
20 [TonyaBTOHOMHBIE OPraHOUIbI KIETKH: 15.10
MUTOXOHpUH, TIacTuabl. JlaboparopHas
pabota Ne3 «MccnenoBanue mia3Monn3a u
JICTIJIa3MOJIN3a B PACTUTEIbHBIX KIETKaX»
21 HememOpaHHbIE OpraHOUAbI KJIETKU 17.10
22 Crpoenue u QyHKIHUH s11pa 21.10
23 CpaBHUTENBHAS XapaKTEPUCTHUKA KIETOK 22.10
aykapuoT. JlabopaTopHas pabora
Ne4«3yueHune cTpoeHus KIETOK pa3InyHbIX
OpraHU3MOBY»
24 ACCUMWISIIIAS U TUCCUMUJISIUS — JIBE 24.10
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CTOPOHBI MeTabonmu3Ma. Tumsl oOMeHa
BemecTB. JlabopaTopras pabora Ne5
«M3y4yenne KaTanuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMeEpPE aMuIa3bl WU
KaTajasbl)»

25

DepMEHTATUBHBIN XapaKTep peaKkuun
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabota Ne6 «M3yuenue pepMeHTaTUBHOIO
pacluernieHus epokcuia BoAopoa B
pPacTUTEIbHBIX U XKUBOTHBIX KJIETKAX»

05.11

26

benku-akTuBaTOPHI U OCITKU-MHTHOUTOPHI

07.11

27

ABTOTpO(]HBII TUTT 0OMEHA BEIIECTB.
POTOCUHTES

11.11

28

KonTtponbshas padora Nel no teme «Knerka.
PU3NOIOTHS KIETKW

12.11

29

Xemocuntes. JlaboparopHas padota Ne7
«CpaBHeHHe TIpoIeccoB POTOCHHTE3a U
XEMOCHHTE3a»

14.11

30

AHaspoOHbIe opranu3Mbl. Bujsl 6pokeHus.
JlabopaTtopHas pabota Ne8 «CpaBHeHHE
IIPOIIECCOB OPOIKCHUS M ABIXAHUSD)

18.11

31

AdpoOHBIE OPTaHU3MBI. DTaITbI
SHEPTeTUUECCKOTrO OOMEHA

19.11

32

DHeprusit MeMOPaHHOIO IPAIUEHTA TPOTOHOB.
Cunre3 AT®: pabora nporonHoit ATO-
CUHTA3bl

21.11

33

PeaKHHI/I MAaTpHUYHOI'O CMHTC3a

25.11

34

Tpanckpunimsa — matpuudbid cuaTe3 PHK

26.11
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35 Tpaucisuusa u €€ sTanbl 1 28.11
36 KomupoBanue amuHokucior. Posis pubocom B 1 02.12
OonocuHTe3€e OenKa
37 OpraHuzanusi reHOMa y MPOKapuoT U 1 03.12
AYyKapuoT. MOJIeKYyJISIpHBIE MEXaHU3MBbI
HKCIPECCUU T€HOB Y 3YKapHUOT
38 KonrtponbsHas pabota Ne2 mo teme 1 05.12
«AHa’pOOHbBIE U a3POOHBIE OPTaHU3MBI.
Cunte3 PHK»
39 Bupycsl — HexieTouHbie (POPMBI KU3HU U 1 09.12
oOnuratHbeie mapa3uThl. [IpakTraeckas padboTa
No2 «Co3ganne MoACIN BUPyCay
40 BupycHble 3a0071€BaHuUs YETOBEKA, )KUBOTHBIX, 1 10.12
pacTeHUM
41 HanorexHosornu B OMOJI0TMY U MEIUIINHE 1 12.12
42 JKM3HEHHBIN [TUKIT KIIETKU 1 16.12
43 Matpuunsiii cuate3 JJHK 1 17.12
44 Xpomocomel. JTaboparopnast pabora Ne9 1 19.12
«M3yyeHnne XpoMOCOM Ha TOTOBBIX
MUKPOIIpEnapaTax»
45 JleneHue KJIE€TKH — MHUTO3 23.12
46 Tune! kierok. KapuoknHes v IUTOKUHES. 24.12
JlaGoparopnas pa6ota Nel0 «Ha6mronenue
MHUTO3a B KJIETKaX KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKPOIIpEnapaTax)»
47 Perynsinuys )kM3HEHHOT O ITUMKJIA KJIETOK 1 26.12
48 OpraausM Kak eInHOe IEI0e 1 13.01
49 Tkanu pactenuii. Jlaboparopras padora Nel 1 1 14.01
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«3yyeHne TKaHer pacTEHUIN»

50 TkaHu )KMBOTHBIX M yenoBeka. JlaboparopHas 1 16.01
pabora Nel2 «M3yueHne TKaHEH JKHMBOTHBIX)

51 Opranbl. CucteMsl oprasos. JlabopaTopHas 1 20.01
pabota 13 «/3yueHue opraHoB I[BETKOBOI'O
pacTeHUsI»

52 Onopa Tejaa OpraHu3MoB 1 21.01

53 JIBMKEHHE OpraHu3MOB 1 23.01

54 IluTaHue opraHu3MoOB 1 27.01

55 [IuTanme MO3BOHOYHBIX )KMBOTHBIX. 1 28.01
[TuieBapuTeNbHAsl CUCTEMA YEJIOBEKA

56 JIpIXaHne OpraHu3MoB 1 30.01

57 JIpIXaHu€e MO3BOHOYHBIX JKUBOTHBIX U 1 03.02
YEeJI0BEKa

58 TpaHCHIOPT BELIECTB Y OPraHU3MOB 1 04.02

59 KpoBeHocHast cucTeMa mo3BOHOYHBIX 1 06.02
JKUBOTHBIX M YEJIOBEKa

60 Brigenenue y opranu3mMoB 1 10.02

61 3amuTa y OpraHu3MoB 1 11.02

62 NMMyHHas cucTemMa 4eI0BeKa 1 13.02

63 Pa3pakiMOCTh M PEryJIsilius Y OpraHu3MOB 1 17.02

64 ['ymopanbHast peryssanus U S3HA0KpUHHAS 1 18.02
CHCTEMa KUBOTHBIX M YEJIOBEKa

65 DOpMBI pa3MHOKEHHUS OPTaHU3MOB 1 20.02

66 ITonoBo€ pa3MHOKEHHE 1 24.02

67 Meiio3 1 25.02

68 ["amerorenes. OOpa3oBaHue U pa3BUTHE 1 25.02

MOJIOBEIX KIIeTOK. JlabopaTopHas padora Nel4
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«3ydeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TrOTOBBIX MUKpOMpenaparax»

69

NHauBuayabHOE pa3sBUTHE OPTAHU3MOB —
OHTOICHE3

27.02

70

3akJajka OpraHoB U TKaHEH W3 3apO/IbIIIEBBIX
JINCTKOB

03.03

71

PocTt u pa3Butue xuBOTHBIX. JJabopaTopHas
pabota Nel5 «BrpIsiBneHUEe TPU3HAKOB
CXOJICTBA 3apPOJBIIIEH ITO3BOHOYHBIX
YKHUBOTHBIX»

04.03

72

Pa3zmHOXEHHE U pa3BUTHE PACTEHUIM.
Jlabopatopnas pabora Nel6 «Ctpoenue
OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI

06.03

73

Hctopusi CTaHOBIEHUS ¥ Pa3BUTHS TEHETUKH
KaK HayKu

10.03

74

OCHOBHBIE TIOHSTHSI U CHMBOJIBI TCHETHKH.
Jlabopatopnas pabora Nel8 «/Ipo3oduna kak
O00BEKT FreHETUYECKUX MCCIICIOBAHUI

11.03

75

3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.
MonorubpuiHOE CKpEIBaHuE.
[Tpaktrnueckas padora Ne3 «M3yuenue
pE3yNbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30(HITBI)

13.03

76

[{utonoruueckne OCHOBBI MOHOTHUOPHTHOTO
CKpeIlIMBaHUs

17.03

77

AHanuzupyiolee ckpeniuBanue. Hemonnoe
JIOMUHUPOBAHHE

24.03

78

Jlurnbpuanoe ckpemnuBanne. [IpakTuueckas

25.03
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pabota Ned «M3yuenue pe3ynbpTaToB
JUTHOPHITHOTO CKPEITMBAHUS Y APO30(PHIBDY

79 [{utonoruueckue OCHOBBI AUTHOPUTHOTO 1 27.03
CKpeIlUBaHUs

80 CuenjeHHoe HacaeI0BaHNUE IIPU3HAKOB 1 07.04

81 XpoMOCOMHasi TeOpUsI HACIEACTBEHHOCTH 1 08.04

82 I'eHeTnka moJja 1 10.04

83 ['eHOTHIT KaK 1LIEJIOCTHAsI CUCTEMA 1 14.04

84 ['eHeTHYECKUIT KOHTPOJIb PA3BUTHUS PACTEHU, | 15.04
YKMBOTHBIX U YEJIOBEKA

85 M3MeHYnBOCTH IPU3HAKOB. Buel 1 17.04
W3MEHYUBOCTHU

86 MoaudukanimoHHas W3MEHIUBOCTh 21.04

87 BapuaunoHHbIi psiJl 1 BapuallMOHHAs KPUBasi. 22.04
JlaGoparopnas pa6ota Nel9 «MccnenoBanue
3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOM
n3mMeHuuBocTU. [locTpoeHue BapualmoHHOTO
psJia ¥ BApUALMOHHOW KPUBON»

88 ['eHOTHIIMYECKAS N3MEHYUBOCTb. 1 24.04
KomOnHaTuBHasi ©3MEHYMBOCTD

89 MyranuonHas u3MeH4YUBOCTh. [IpakTuyeckas 1 28.04
pabota Ne5 «MyTtanuu y aApo3oduiisl (Ha
TOTOBBIX MUKPOIIpENapaTax)»

90 3aKOHOMEPHOCTH MYTallMOHHOTO MpoLecca. 1 29.04
ONHUIreHeTUKA U SMUTC€HOMHUKA

91 ['enernka yenoBeka. [Ipaktrueckas pabota 1 06.05
No6 «CocTaBiieHHE U aHAJIU3 POJOCIOBHOMY

92 MeToabl MEAULIMHCKOW T€HETUKHU | 08.05
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93

3HaYeHWE MEIUIINHCKON T€HETUKHU B
PEAOTBPAIICHUH U JICUCHUU TCHETHICCKHUX
3200JIEBAHUN YEIOBEKA

12.05

94

OcHoBHbIE NOHATHUSA cenekuyy. JIabopaTtopHas
pabota Ne20 «3ydeHne copToB KyJbTYPHBIX
pacTeHUi ¥ MOPOJI JOMAIIHUX >KUBOTHBIX)

13.05

95

MeTo/bl CeNeKIIMOHHON PaboTHhI.
JlaGoparopnas pabota Ne2 1«3yuenue
METOJIOB CEJIEKIIMH PACTCHUN

15.05

96

JlocTrkeHus CeneKkuy pacTeHUun U
*KUBOTHBIX. [IpakTuyeckas padora Ne7
«IIpuBHUBKa pacTEHHUIN»

19.05

97

CoxpaHeHue, U3yuYeHHE U UCII0JIb30BAHHE
T€HETUYECKUX PECYPCOB

20.05

98

buoTrexHonorusa Kak Hayka u OTpaciib
npousBojcTBa. [IpakTuueckas padbora
No8«HM3yueHrne 00beKTOB OMOTEXHOIOT UM

99

OCHOBHBIC HAINPaBJICHUS CHHTETUYCCKOMN
OMOJIOTUH

100

KonTtponshas pabora Ne3 o teme «Muros.
Meiio3»

101

XpOMOCOMHAasI U TEHHAsI HUHKEHEPUSL.
MeauimHCcKrue OMOTEXHOJIOTUHI

102

Pesepsnsbiii ypok. [loBropenue, o0600mieHue,
cucTeMaTH3alys 3HaHUH
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Ka.]'IeHI[apHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHUE

11 kaace
Ne i/t Tema ypoka Kou - Bo JlaTa npoBeeHus
4acoB 0 IJIAHY 1o (pakry

1 OBoJirooHHas Teopus Y. JlapsuHa 1 02.09

2 JIBYOKyIIME CHITBI 3BOJIFOIIMU BUIOB MO Y. 1 03.09
JlapBuny

3 Bopn0a 3a cyiecTBOBaHME, ECTECTBEHHBIN U 1 05.09
HMCKYCCTBEHHBIH OTOOD

4 @opMHUPOBAHUE CUHTETUYECKON TEOPUH 1 09.09
HBOJIIOLIUH

5 DTarbl 3BOJIIOIMOHHOTO Tpolecca: 1 10.09
MHUKPOIBOJIIOIUS U MAKPOIBOJTFOIIUS

6 [TonmynAuus — sneMeHTapHas eIMHULA 1 12.09
HBOJIOLIMH

7 3akoH reHeTuueckoro paBHosecus Jx. Xapau, 1 16.09
B. Baitn6epra. Jlaboparopnas padota
Nol«BrIsiBieHHE U3BMEHYMBOCTH Yy 0cOOei
OJIHOTO BUJIA»

8 DnemMeHTapHbIe (haKTOPBI DBOTIOIUHU 17.09

9 OddexT ocHoBatenss. DPHEKT Oy THIIIOUHOTO 19.09
TOPJIBIIIKA

10 Murpauuu. M3onsuuu nomyisiuii: 1 23.09
reorpadudeckas, OMoJIOrndecKas

11 EcTtecTtBeHHBII 0TOOP — HANPaBIISIIONTUAN 1 24.09
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(haKTOp IBOJIOIUHU

12

ITomoBoi 0TOOP

26.09

13

[Tprcnoco6IeHHOCTh OPraHu3MOB Kak
pe3yabTaT MUKpO3BOIONUU. JTabopatopHas
pabota Ne2 «M3yuenue apoMoph030B U
WIMOAAlTaAllMK Y PACTEHUN U KUBOTHBIX)

30.09

14

[Tpumepsl TPUCTIOCOOJICHHH Y OpraHU3MOB:
MopdoJsiornueckue, (GU3N0IOTHUCCKHE,
OMOXMMUYECKHE, TTOBEJICHUCCKHUE.
JlaGoparopnas pa6ota Ne3 «IIpucmocobnenus
OpraHHU3MOB U UX OTHOCHUTEIIbHAS
11eJIECO00Pa3HOCTY

01.10

15

Bun, ero kpurepuu u CTpyKTypa.
JlaGoparopnas pabota Ned«CpaBHEHHE BUIOB
110 MOP(OJTOTHIECKOMY KPUTEPHUIO»

03.10

16

CrpykTypa BHa

07.10

17

BunooOpa3zoBanue kak pe3yiabTaT
MHUKPO3BOJIFOLIUU

08.10

18

CBs3p MHKPOIBOJIIOIIMH M SITMACMHOJIOTNH

10.10

19

Makposomronus. [laneonronornueckue
METO/Ibl U3YUECHUS SBOJIOLINHU

14.10

20

buoreorpadguyeckre MeTOAbI U3yUECHUS
ABOJIIOLIAH

15.10

21

3M6pI/IOJIOFI/I‘I€CKI/I€ U CPABHUTCIIbHO-
MOp(i)OJIOI‘I/I‘IeCKI/IG MCTOAbI NU3YUCHUA
9BOJIIOIMH

17.10

22

MounekynsspHO-TeHETUYECKHEe, OMOXUMUYECKUE
Y MATEMATUYECKUE METOIbI U3YUEHHUSI

21.10
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9BOJIIOIIMH

23 O0mre 3aKOHOMEPHOCTH 3BOIIOIUN 22.10
24 AnantuBHas paguanvs. HepaBHOMEpHOCTH 24.10
TEMIIOB DBOJIIOLIUU
25 HayuHble runoTes3sl NPOUCXO0XKIACHUS KU3HU 05.11
Ha 3eme
26 JloHayuyHbI€ NMPEICTABICHUS O 3aPOKICHUN 07.11
KU3HU
27 OCHOBHBIE 3Talnbl HEOPTaHUYECKOM IBOJIOIUU 11.11
28 ['unoTe3sl 3apOKACHUS KUZHU 12.11
29 Hctopus 3eMny 1 METOABI €€ NU3yUECHUS. 14.11
JlaGoparopnas padota Ne5 «M3yuenue u
OMMCAHNE UCKOTIAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY
30 HayvanpHbI€ ATanbl OpraHuYeCKOoM ABOJIFOIIUMU 18.11
31 DBOJIOINS SYKAPHUOT 19.11
32 OcCHOBHBI€ 3Tallbl YBOIIOLNYI PACTUTEIHHOTO 21.11
mupa. [Ipaktuueckas padora Nel «M3yuenue
O0COOEHHOCTEH CTPOEHUS PACTEHUH pa3HbBIX
OTJICJIOBY»
33 OCHOBHBIE ATaNbl BOJIIOLUMH >KUBOTHOI'O MUPa 25.11
34 DBOJIIOIUSA )KUBOTHBIX. [IpakTudeckas padota 26.11
No2 «M3yuenue ocoGeHHOCTEH CTpOeHUS
MTO3BOHOYHBIX JKMBOTHBIX)»
35 Pa3zButue xu3HHU Ha 3eMiie 110 Apam U 28.11
nepuogam
36 MaccoBble BBIMUPaHHS — 3KOJIOTHYECKUE 02.12

KPHU3HUCHI IPOIIJIOTO
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37 CoBpeMeHHBII YKOTOTUYECKUN KPU3ZHUC, ETO 1 03.12
O0COOCHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa. 1 05.12
OCHOBHBIEC CUCTEMATUYECKHUE TPYIITIHI
OpraHu3MOB
39 KontponwsHas padota Nel mo teme 1 09.12
«9Boonus. Teopun 3apoKICHUS KU3HU Ha
3emiie.»
40 AHTPONOJIOTHS] — HAyKa O YEJIOBEKE 1 10.12
41 Pa3Buture npencTaBieHu O MPOUCXOKICHUU 1 12.12
4yeJI0BeKa
42 MecTo uenoBeka B CHCTEME OPraHUYECKOrO 1 16.12
mupa. Jlaboparopnas padora Ne6«3yuenue
OCOOCHHOCTEM CTpOCHHUSI CKeJleTa YeIoBeKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM
43 JIBMOKYIIIME CHIIBI aHTPOIIOTeHE3a 1 17.12
44 CooTHoIIeHHne OMOJIOTHYECKUX U COLIMAIIBHBIX 1 19.12
(haKTOpOB B aHTPOIIOTeHE3e
45 OCHOBHBIE CTaJINM aHTPOIIOTeHe3a 1 23.12
46 [TasieoreHeTHKA U MAJIEOTEHOMUKA | 24.12
47 OBOIIOIUS COBPEMEHHOTO YE€JI0BEKa 1 26.12
48 Uenoseueckue pacel. [Ipakrudeckas padbota 1 13.01
No3 «M3ydyeHune s3KOJOTHYECKUX aJanTaluii
YEJIOBEKa»
49 MeXIUCIUIUIMHAPHBIE METObI aHTPOIIOJIOTUHU 1 14.01
50 3apoXKICHUE M PA3BUTHE DKOJIOTUU 1 16.01
51 MeTtonb! axonorun. JlabopaTopHas padora Ne7 20.01

((I/IBY‘IGHI/IC MCTOJO0B 3KOJJOI'MYCCKHUX
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HUCCIIETOBAHUID)

52 3HaueHHUE YKOJOTHYSCKUX 3HAHUM JIJIs 1 21.01
YyeJI0BeKa
53 OKoJiornaeckue (GaKTOphl 1 23.01
54 Aobuotnueckue dakTopsl. CBET Kak 1 27.01
skoJornueckuii pakrop. Jlaboparopras
pabota Ne8 «BrIsiBiIeHUE TPUCTIOCOOICHUI
OpraHHU3MOB K BIMSHHUIO CBETA»
55 AbGuotnueckue daktopsl. TemmnepaTrypa Kak 1 28.01
skonorudeckuit haktop. JlaboparopHas
pabota Ne9 «BrisiBIeHHE TPUCTIOCOOICHHMIA
OPTraHU3MOB K BIIHUSHHUIO TEMIEPATyPhD»
56 AOGuoTtnueckue pakTopsl. BiaxHocTh Kak 1 30.01
skosoruueckuit haktop. JlaboparopHas
pabota Nel0 «AHaToMHUuecKrne 0COOCHHOCTH
PACTEHUM M3 Pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OMTaHMS OpPraHU3MOB 1 03.02
58 buonornueckune puTMel 1 04.02
59 JKu3nennsle pOpMBI OpraHu3MOB 1 06.02
60 buotnueckue GakTopsl 1 10.02
61 3HaueHne OMOTUUECKUX B3aUMOAECUCTBUH JJId 1 11.02
CYIIIECTBOBAHMS OPraHU3MOB B CpeJie
oOuTaHMs
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISIUN 13.02
63 OCHOBHBIE TTOKA3aTEIU MOMYJISALMNU: 17.02
YUCJICHHOCTh, IJIOTHOCTh, BO3pACTHAS U
M10JI0Basi CTPYKTYpa
64 OCHOBHBIC TTOKA3aTENIH MOMYJISIIHH: 1 18.02
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POXKIACMOCTD, ITPUPOCT, TECMII POCTA,
CMCPTHOCTDH, MUT'pAIT

65 DKOJIOTHYECKas CTPYKTypa NONyISIUN 1 20.02
66 JlMHaMuKa onysasaiuu U €€ peryJisinus 1 24.02
67 KpuBble pocTa YUCI€HHOCTH MOIMYJIAIUH. 1 25.02
KpuBble BELKHBaHUS
68 Okonoruyeckas Huia Buja. JlaboparopHas 1 25.02
pabota Nel1 «IIpucnocobienus cemsiH
PAcTEHUI K PACCEIECHUIO»
69 Bun xak cucrema nomyisiuuil. 1 27.02
3aKOHOMEPHOCTH MOBEJICHUS U MUTpaIui
YKUBOTHBIX
70 KonTtponbshas padora Ne2 no teme 1 03.03
«AHTPONOJIOTHSA. IKOIOTHUS
71 Coo0111eCTBO OPraHu3MOB — OHOIEHO3 1 04.03
72 DKocHUCTEMA KaK OTKpbITasi CUCTEMa 1 06.03
73 KpyroBopot BelecTB ¥ OTOK SHEPTUU B 1 10.03
HPKOCHUCTEME
74 OCHOBHBIE MTOKA3aTEIN IKOCUCTEMBI 1 11.03
75 DKOJIOTMYE€CKHE TUPaMUIbI 1 13.03
76 MN3MeHeHns1 cOOOIMECTB — CYKIIECCHHU 1 17.03
77 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U 1 24.03
peK. DKOCHCTEMbI MOPEH U OKEaHOB
78 [IpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, 1 25.03
JIECOB, CTENEH, MYCThIHb
79 AHTPONOT€HHBIE YKOCUCTEMBI 1 27.03
80 Ypb6oskocucremsl. [IpakTudeckas padbota 1 07.04

Ne4«M3yuenue u onucanue ypooIKOCHCTEMBI
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81 3aK0OHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX 1 08.04
B3aMMOJCMCTBUI OPraHM3MOB B SKOCUCTEMAX

82 MexaHn3MBbl BO3IEUCTBUSA 3arPSI3HECHUN 1 10.04
Pa3HBIX TUIIOB Ha CyOOpPTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemianeTapHas 060g09Ka 1 14.04
3emiu

84 Yuenue B. M. Bepnajackoro o 6uochepe 1 15.04

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(hEpHI 1 17.04

86 KpyroBopoTsI BemiecTB U OMOT€OXUMHUYECKIE 21.04
ITUKJTBI

87 3oHanbHOCTH OHOochepbl. OCHOBHBIE OMOMBI 1 22.04
CYIIH

88 VYcroiunBocTh OMochepsl 1 24.04

89 DOKOJOTUYECKUE KPU3UCHI M UX TPUUUHBI 1 28.04

90 Bo3saeiicTBre dyenoBeka Ha Ouochepy 1 29.04

91 AHTpONOreHHOE BO3/ICHCTBUE HA 1 06.05
PACTUTENBHBIN U )KUBOTHBIA MUp. OXpaHa
PUPOIBI

92 KonTtponbshas padora Ne3 no teme 1 08.05
«9koJornueckue cuctemol. buochepa»

93 OCHOBHBIE TPUHITUIIBI YCTOMUYUBOTO PAa3BUTHS 1 12.05
YeJIOBEUECTBA U MIPUPOJIbI

94 PannonanbHOE NpUpOIONOJIb30BAHHE U 1 13.05
COXpaHEeHUe OMOJIOTUYECKOTO PazHooOpa3us
3emin

95 O06o0menue mo TemMe « MUKPOIBOTIONHS U €€ 1 15.05
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pe3yabTaTh»

96 O6006mmenue o TeMe «MaKkpOIBOJIONHS U €€ 11 19.05
PE3YIBTATHI

97 O6006menue no teme «IIpoucxoxaeHue u 1 20.05
pa3BUTHE )KU3HU Ha 3emiey

98 O606menue no teme «IIporcxoxaeHue 1
YEeJI0BEKA — aHTPOIIOIEHE3)

99 O060011eHne Mo TeMe «IKOJIOTUs — HayKa O 1
B3aHMMOOTHOIICHUSIX OPraHU3MOB)

100 O6001enue no reme «Opranu3Mel U cpeaa 1
OOUTaHHS

101 O06o0menue mo TemMe « DKOJIOTHS BUIOB U 1
O JISIIIAIY

102 O606menue o teme «buochepa — riodanbHas 1

OKOCHCTCMa»
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INEPEYEHD (KOJU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHOM
INPOI'PAMMBI CPEJHEI'O OBHIETI'O OBPA3OBAHUSA U
9JIEMEHTOB

COAEPKAHUSA 11O BUOJOTI'A

IIposepsiembie Ha EI'D o OmoJiornu TpedoBaHus K pe3yaibTaTaM 0CBOCHUA
OCHOBHOM 00pa30BaTeIbLHON NPOrpaMMbl CPeIHEro 001ero 00pa3oBaHusi

[TpoBepsiembie TpeOOBaHUSI K TIPEAMETHBIM

Kon pe3ynbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOI 00pa30BaTeIbHOM TPOrPaMMBbI CPEIHETO
TpeOOBaHUSI oOrero

oOpa3oBaHuUs

CdhopmupoBaHHOCTH 3HAHUH O MECTE M POITU
OMOJIOTHH B CHCTEME

€CTECTBCHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO

HAYYHOW KapTUHBI MUPA, B TO3HAHUH 3aKOHOB
IPHUPOJIBI M PEIICHUHN

’KU3HECHHO BAYKHBIX COLMATBHO-3THYECKHUX,
SKOHOMHUYECKHUX,

1 HKOJIOTUYECKUX MPOOJIEM UEIOBEYECTBA, & TAKXKE B
peleHun

BOTIPOCOB PAIlMOHATILHOTO MPUPOIOIOIE30BaAHNUS, B
dbopmHpoBaHUU

IIEHHOCTHOTO OTHOIIEHUS K TIPUPO/IE, OOIIECTRY,
YEIIOBEKY;

0 BKJIaJIe POCCHICKHUX U 3apYOC)KHBIX YUICHBIX —
OMOJIOTOB B pa3BUTHE

Oounonoruu

Bnanenue cucteMoi 3HaHNI 00 OCHOBHBIX METO1aX
HAay4YHOTO

MMO3HAHUS, UCTIOIb3YEMbIX B OMOJIOTHYECKUX
HCCJIEOBAHMIX JKUBBIX

00BEKTOB U PKOCHUCTEM (OIMKCaHuE, U3MEPEHUE,
MIPOBEJICHUE

HaOJII0JICHHH ); CTIOCOOAMM BBISBIICHHS M OIICHKH
2 AHTPOITOIE€HHBIX

W3MEHECHUU B IPUPOJIE.

YMeHHE BBIABUTATH THIIOTE3BI, ITPOBEPATH UX
AKCIEPUMEHTAIIbHBIMU

cpeacTBaMu, PopMyIupysl 1e1b UCCIEAOBAHUSA,
aHaJTU3UPOBATh

MOJTYYEHHbIE PE3YJIbTaThl U JeaTh BHIBOJIBI.
BrIsBICHNE 3aBUCHMOCTH MEXKAY HMCCIICAYCSMBIMU
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BEJINYMHAMMU,
O0O0BSICHEHHE MOJIYYEHHBIX PE3YyJIbTaTOB U
(dbopMynpoBaHNEe BBIBOJIOB

C UCITOJIb30BAHUEM HAaYYHBIX IIOHATUH, TEOPUU U
3aKOHOB

YMeHne BnageTh CUCTEMOM OMOJOTHYCCKUX 3HAHUM,
KOTOpast

BKJIIOYAET: OCHOBOIIOJIArarone OuoIornyeckue
TEPMHUHBI U IOHATHS

(>KU3HB, KJIETKA, TKaHb, OpPTaH, OPraHu3M, BU/I,
MOy JISIKSA,

HKOCUCTEMA, OMOIIEH03, Onocdepa; MeTadoIn3M,
romMeocras,

KJICTOYHBIA UMMYHHTET, OMOCHHTE3 OCIIKa,
OMONOTUMEDHI,

JTUCKPETHOCTh, CAMOPET YIS,
CaMOBOCITPOU3BE/ICHUE,

HACJIEJICTBEHHOCTh, U3MEHYUBOCTb,
SHEPrO3aBUCUMOCTb, POCT

Y pa3BUTHE); OMOJIOTUYECKUE TEOPUH: KIIETOUHAs
teopus T. I1IBaHHa,

M. llnennena, P. Bupxosa; KJIOHaJIBHO-
CEJIEKTUBHOTO UMMYHUTETA

I1. Opnux, .. MeuHukoBa, XpOMOCOMHAas TEOPUs
HacsencteeHHoctu T. MopraHa, 3aKoH
3apOJBIIIEBOTO CXO/ICTBA

K. bapa, sBomounonnas teopus Y. /lapBuna,
CUHTETUYECKask TEOPUs

ABOJIIOLIMH, Teopus aHTpornorenesa Y. JlapBuHa;
Teopusi OMOTreoLEeH03a

B.H. CyxkaueBa; yuenne H.U. BaBunoBa o neHTpax
MHOT000pa3us

Y TIPOUCXOXKICHUSI KYJIbTYPHBIX PACTECHUMN, yUCHUE
A.H. CeBepuioBa

O MMYTSX U HANPABJICHUAX IBOIIOLNH, yueHue B.1.
Bepnanckoro —

o buocdepe); 3akoHBI (€TMHOO0Opa3Us TOTOMKOB
MIEPBOIO MOKOJICHUS,

pacuIeIyIeHUs MPU3HAKOB, HE3aBUCUMOTO
HaclleJOBaHUs TPU3HAKOB

I'. Menaens; cuemieHHOro HacJIeJ0OBaHUs
MPU3HAKOB U HAPYLICHUS

cuerieHns reHoB T. Moprana; roMOJIOTHYECKUAX
PSI0B
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B HacieacTBeHHoM n3MeHunBoctd H.M. BaBunoBa;
TE€HETUYECKOTO

paBHoBecus [x. Xapau u B. BaitnGepra;
3apOJIBIIIEBOTO CXO/ICTBA

K. Bapa; 6buorenernueckuii 3akon J. ['ekkens, .
Mirosniepa);

MPUHIHUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);
npasuia (Muaumyma FO. JInbuxa, skogornyeckomn
MUPaMUJIbI YUCET,

OMOMAacChl M DHEPTUH);

runotessl (koauepBatHoit AWM. Onapuna,
MEepPBUYHOTO OyJIHOHA

JIx. Xonneiina, mukpocgep C. @okca, pudosuma T.
UYek)

YMeHue penath MONCKOBbIE OMOIOTHYECKHE 3a/1a4H;
BEISBIISTH

MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKIY
UCCIIeTyeMbIMU

OMONOTUYECKUMH 00BEKTaMHU, TTPOIIECCAMH U
SIBJICHUSIMU; JI€JIaTh

BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX
pE3yNbTATOB;

COCTaBJISITh TEHOTUITUYECKUE CXEMbI CKPCIITUBAHHUS
JUTSL pa3HBIX THIIOB

HACJICI0BAHMSI PU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI

MEpPEeHOCa BEIEeCTB U DHEPTHH B SKOCUCTEMaX (IIeTH
MTUTaHWS,

MTUIICBEIC CETH)

YMeHre ycTaHaBIMBATh B3aUMOCBSI3H MEXKTY
CTpOEHHEM

1 QYHKIUSIMHU: OPTAaHOUIOB, KJIETOK Pa3HBIX TKAHEH,
opraHamu

Y CUCTEMaMH OPTaHOB y PACTECHUH, )KUBOTHBIX H
YeII0BEKa; MEXKTY

sTanaMu 0OMEHA BEIIEeCTB; 3TAllAMH KJIETOYHOTO
IIUKJIA ¥ YKU3HEHHBIX

IIUKJIOB OPTraHW3MOB; 3TallaMH SMOPHOHAIBHOTO
pa3BUTHS;

T€HOTUIIOM U (DeHOTUIIOM, PEHOTUTIOM U (haKTOpaMu
cpeabl OOMTaHuS,

MPOIIECCAMHU IBOJIONNH; IBIKYIIIUMU CHUIIAMH
aHTPOIIOTEHE34;
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KOMIIOHCHTAMH Pa3JIMYHBIX YKOCUCTEM H
MIPUCITOCOOJICHUSIMH K HUM
OpraHH3MOB

YMeHue BbIAEISTh CyIIECTBEHHbIE IPU3HAKH:
CTPOEHUSI BUPYCOB, KIETOK MPOKAPUOT U YKAPHUOT;
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB,
BHJIOB, OMOT'€OIIEHO30B, DKOCUCTEM

u 6rocdepbl; CTPOEHUS OPraHOB U CUCTEM OpPraHOB
pacTeHu,

’KUBOTHBIX, YEJIOBEKA; MPOIIECCOB
KU3HENIEATETLHOCTH,

IPOTEKAIOLIUX B OpraHU3Max pacTeHHM, ’KUBOTHBIX
Y 4EJIOBEKa;

OMOJIOrMYECKUX MPOIIECCOB: 0OMEHA BELIECTB
(MeTabonuszm),

uH(GOpPMaIMKU U IPEBPAILICHUS YJHEPTHH, OPOKECHHUS,
aBTOTPO(HOTO

U TeTepOTPO(HOr0 TUMIOB NUTaHUs, POTOCUHTE3A U
XEMOCHHTE3a,

MUTO3a, MEH03a, TaMeTOreHe3a, SMOpUOreHes3a,
MOCTAIMOPHUOHAIBHOTO

Pa3BUTHS, pAa3MHOKEHUS, UHIUBUTYJIbHOTO
pPa3BUTHS OpraHU3Ma

(oHTOrEHe3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3UCA;
JNENCTBUMN

HCKYCCTBEHHOT'O 0TOOpa, CTAOUITU3UPYIONIETO,
JBUXKYILETO

Y Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOODA;
AJJTONaTPUYECKOTO

Y CUMIIATPUYECKOr0 BUA000PA30BaHUS; BIUSIHUS
ABVDKYIIMX CHIT

HBOJIIOLMHU HAa T€HO(OH/ MOIMYJISIIH;
MPUCTIOCOOIEHHOCTH

OpraHU3MOB K cpejie OOUTaHus, YepeJOBaHUs
HAIpaBJICHUMN

HBOJIIOIMU; KPYTOBOPOTA BEILIECTB U MTOTOKA YHEPTUU
B DKOCHCTEMAxX

ChopMHpOBaHHOCTH YMEHHUS BBIACIATH
CYIICCTBCHHBIC TIPU3HAKH

BHPYCOB, KJIETOK IIPOKAPHOT U 3YKAPHOT;
OJIHOKJIETOYHBIX

1 MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB,
OMOreoIEHO30B
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1 DKOCHCTEM; 0COOCHHOCTH MPOIIECCOB OOMEHA
BEILIECTB

U IIPEBPAILCHUS SHEPTHH B KJIETKE, (POTOCHHTE3a,
IIJIACTUYECKOTO

U SHEPreTUYECKOTr0 OOMEHa, XeMOCHHTE3a, MUTO3a,
Meno3a,

OILJIOJIOTBOPEHHUS, PA3BUTHS U Pa3MHOKCHHUS,
WHIMBUYyaIBHOTO

pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYILIECTBOBAaHHE,

€CTECTBEHHOTO 0TOOPa, BHI000pa30BaHMsI,
MPUCTIOCOOICHHOCTH

OpraHU3MOB K cpejic OOUTaHHUs, BIUSHHS
KOMITOHEHTOB DKOCHCTEM,

AHTPOITOTCHHBIX M3MEHEHUI B SKOCHCTEMAaX CBOCH
MECTHOCTH,

KPYroBOpPOTAa BEUIECTB ¥ NMPEBPAILCHUS SHCPTHH B
ouocdepe

YMeHue ucnosib30BaTh COOTBETCTBYIOIINE
apTyMEHTHI,

OMOJIOTMYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY JIS
J0Ka3aTeIbCTBA

POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX
IPYIIIT; B3aUMOCBSI3U

8 OpraHU3MOB U Cpe/ibl OOUTaHUS; €TUHCTBA
YeJI0BEYECKHX Pac;

HE0OXOMMOCTHU 3I0POBOTO 00pa3a KU3HH,
COXpaHEHHUS

pazHooOpa3usi BUJIOB U SKOCUCTEM KaK yCJIOBUS
COCYULIECTBOBAHUS

MIPUPOJIbl U YEJIOBEUYECTBA

YMeHre KpUTHYECKH OIEHUBATh HH(POPMAIIHIO
OHMOJIOTHYECKOTO

COJIEpKaHUs; UHTEPIIPETUPOBATH STUICCKHEC
aCTICKTBI COBPEMEHHBIX

MCCJIeIOBAHMI B OMOJIOTUH, MEAUIIMHE,
OMOTEXHOJIOTHH;

paccMaTpHUBaTh TJI00ATBHBIE IKOJIOTHIECKUE
poOIEeMbI COBPEMEHHOCTH,

(dbopMHpOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
0%370017150)

IlepeueHb 3J1eMEHTOB co/iep:KaHMsl, mpoBepsieMbIx HA EI'J mo 6uosiorumn

| Kon | [IpoBepsieMblil AJIEMEHT COACPKAHMS
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buonorus kak Hayka. JKuBbie CUCTEMBI K UX
H3Y4YECHHUE

1.1

CoBpemeHHas OMOJOTUS — KOMIUIEKCHAs HayKa.
buonornueckne Haykn

U U3y4aeMble MU TTpoOsieMbl. DyHIaMeHTaNbHEIE,
MPUKIIaTHBIC

Y TIONCKOBBIE HAYYHBIE HCCIIE0BAHNUS B OHMOJIOTHH.
3HaueHune OMoyIoru B GOpMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHOMH

kapTuHbl Mupa. [Ipodeccun, cBsizanHbIe C
ouonorueil. 3HaueHue OUOJIOTUU

B IIPAKTHUYECKOH JI€ATEIbHOCTH YEJIOBEKa!
MEAMIIMHE, CEIbCKOM XO03sIHCTBE,
IPOMBIIIIEHHOCTH, OXpaHe MPUPOIbI

1.2

JKuBbie cucTeMbl Kak MpeMeT U3YICHHS OMOIOTHH.
CBOMCTBA KUBBIX

CHUCTEM: €IMHCTBO XMMHYECKOT'O COCTaBa,
JUCKPETHOCTH U LIEJIOCTHOCTD,

CJI0>KHOCTb U YTIOPSJIOUEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb,

CaMOOpraHu3alusi, CaMOBOCIIPOM3BEICHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTb,

POCT U pa3BUTHE.

YPpOBHH OpraHu3aluu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN,

TKaHEBbIM, OPTAHU3MEHHBIN, TOMYJISIHUOHHO-
BHUJIOBOM, 3KOCUCTEMHBII

(OuoreonenoTuueckuii), buochepusiii. [Ipomeccsr,
MPOUCXOAIINE B AKUBBIX

cucremax. OCHOBHBIE IPU3HAKH KMBOTO. JKH3Hb Kak
dbopma cymiecTBOBaHUS

MaTepuu

1.3

Mertoasl Ouonornueckoit Hayku. Habmoaenue,
U3MEPEHUE, IKCIIEPUMEHT,

cucremarusanusi, MeraaHaius. Ilonstue o
3aBUCUMOU U HE3ABUCUMOU

nepemeHHou. [InannpoBanue s3kcriepumMeHra.
ITocranoBKa 1 npoBepka

runote3. Hynesas runotesa. [lonsitue BoIOOpKU U €€
JIOCTOBEPHOCTS.

Pa36poc B Ononornueckux gaHHbix. OeHka
JIOCTOBEPHOCTH MOTYyUYEHHBIX

pe3yibTaToB. [[pUUMHBI HCKaKEHUS PE3yJIbTATOB
skcnepuMeHTa. [lonaTue
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CTaTUCTHUYCCKOI'O TCCTAa

KieTka kak OvMosoruueckas cucremMa

2.1

KneTka — cTpyKTypHO-(QYyHKIIMOHATbHAS €TUHUIIA
x)uBoro. Mcropus

OTKpBITHS KJIeTKU. PaboThl P. I'yka, A. JleBeHryka.
Kierounas teopus

(T. llIBann, M. llnetinen, P. Bupxos). OcHOBHBIE
MOJIOKEHUSI COBPEMEHHOU

KJIETOYHOW TEOPUHU.

MeTob1 MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHUH:
MUKPOCKOTIHS,

xpomatorpadus, 31eKTpodopes, MeTo T MEUEHBIX
aTOMOB,

auddepeHnraibHoe HeHTpUudyrupoBaHue,
KYJIbTUBHPOBAHHUE KJIETOK

2.2

XUMHUUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U
YABTPaAMHUKPOIJIEMEHTHI.

Boga u ee poJib Kak pacTBOPUTEIISI, peareHTa,
y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyisiuuu. MuHepaibHble BEIECTBA KIETKH,
ux

Ounonoruyeckas poJib. Poiab KaTHOHOB ¥ AHHOHOB B
KJIETKE.

buonornueckue nomumepsel. benku.
AMHMHOKHCIIOTHBIN COCTaB OEIKOB.

Crpykrypsl OenkoBO#l MosieKybl. [lepBuunas
CTpyKTypa Oernka, menTruIHas

CBsI3b. BTOpHUYHAas1, TpeTHUHAS, YSTBEPTHUIHAS
CTPYKTYpbl. JleHatyparusi.

CgoiicTBa 6enkoB. Knaccudukanus 6ekoB.
buonornueckue QyHkmu

OEJIKOB.

VYrneBoasl. MoHOCaXapubl, AUCaxapuibl,
OJIUTOCAXaPUIbI

u nonucaxapuabl. OOIKH T1aH CTPOEHUS U HUZHKO-
XUMHYECKUE CBOMCTBA

yTIeBoJI0B. buonorunueckue GyHKIIMN yTIEBOIOB.
Jlunuaet. ['unpodunbsHO-rHAPOGHOOHBIE CBONCTBA.
Knaccudukanus

munuaoB. Tpurnuuepuasl, (ochonunuabl, BOCKH,
CTEPOUIBI.

buonorunueckue Gpynkuuu qunuaos. Oo1me
CBOMCTBa OMOJIOTMYECKUX

MeMOpaH — TeKYy4eCThb, CIIOCOOHOCTh K
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CaMO3aMbIKaHUIO,

MOJyIIPOHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenne
HYKJIEMHOBBIX KUCJIOT.

Hyxneornpl. [IpyHIMI KOMIIIEMEHTAPHOCTH.
[TpaBusio Yapradda.

Crpykrypa JHK — nBoiinas cnupainis.
MecToHax0XICHUE U OMOJIOTUYECKUE

¢bynkuuu [JHK. Buast PHK. ®yukiuun PHK B
KJIETKE.

Ctpoenue mosiekyinsl AT®. Makposprudyeckue
cBsi3U B MoJiekysie ATO.

buonornyeckue pynkiuun ATD. BoccranoBnenubie
MIEPEHOCUYUKH, X

¢dbynkuuu B kinerke. CekBenuponanue JJHK.
CtpykTypHast OMOJIOTHS: OMOXUMUYECKUE U
onodusnyeckrue nccaea0BaHMs

COCTaBa Y MPOCTPAHCTBEHHON CTPYKTYPbI
OMOMOJIEKYJI

23

Tunbl KJIETOK: 3yKapuoTHYECKas U
npokapuotnyeckas. CTpyKTypHO
(yHKLIHOHATIbHBIE 00Pa30BaHUs KIETKH.
Ctpoenue npokapuoTuyeckon kieTku. Kimerounas
CTeHKa OakTepuil

u apxei. OCOOEHHOCTU CTPOEHUS reTepOTPOPHOI U
aBTOTpO(HOMN

MIPOKAPUOTUYECKUX KJIETOK. MecTo u poiib
MPOKApHOT B OMOIIEHO3aX.

Crpoenue 1 QyHKIIMOHUPOBAHUE FyKAPUOTHUUECKON
KJIETKH.

[Tnazmartuueckas MmemOpaHa (TutazmanaemMma).
CrpykTrypa mia3mMaTH4ecKou

MeMOpaHbl. TpaHCIIOPT BEUIECTB Yepe3
MIa3MaTHYECKyI0 MeMOpaHy:

naccuBHbIN (1 dy3us, odneryeHnas 1uddysus),
aKTUBHBIN (IEPBUYHBIN

Y BTOPUYHBIN aKTUBHBINA TPAHCHIOPT).
[TonynpoHuitaeMocTh MeMOpaHHI.

Pabora HaTpuii-kanreBoro Hacoca. DHAOIMUTO3:
MUHOIUTO3, (ParouuTo3.

Ox3ouuto3. Knerounas crenka. CTpykrypa u
(GyHKIHUU KIETOYHOU CTEHKH

pacTeHui, rpuOoB.
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[Murorutazma. [{lutozoins. [{lutockener. JIBrmxenune
uuToIIa3Mbl. OpraHou bl

kieTku. OTHOMEMOpPaHHBIC OPTAHOU/IBI KIICTKH:
AHJOTUIA3MATHYECKAs CETh

(BIIC), annapat ['onbaxKu, TU30COMBI, KX CTPOEHUE
1 pyHKIMH. B3auMoCBA3b 0THOMEMOPAHHBIX
OpraHonioB kKjieTku. CTpoeHue

IpaHyJIIPHOTO peTukysiyMa. CHHTE3 paCTBOPUMBIX
oenkoB. CuHTE3

KJICTOYHBIX MeMOpaH. [ maakuiil (arpanyasipHbIil)
AHOIIA3MATHYECKU I

petukyinyM. CexkpeTopHasi QyHKIIHS anmnapara
[Nonbxu. Tpancopt

BEILIECTB B KJIETKE. BaKkyosn pacTUTENbHBIX KIETOK.
KiteTouHsIi COK.

Typrop.

[TonyaBTOHOMHBIE OPTraHOUIbI KJIETKHU:
MUTOXOHAPUH, TIACTHUIBI.

Crpoenue 1 QyHKIMU MUTOXOHAPUNA U MIIACTHUA.
[lepBuuHbBIC, BTOPUYHBIE

1 CJIOKHBIE TUIACTUIBI (DOTOCUHTE3UPYIOITUX
AYKapUOT. XJIOPOIIACTHI,

XPOMOIUIACTBHI, JIEUKOIIACTHI BBICIIUX PACTEHUM.
HememOpanusie opranouibl kiietku CTpoeHue u
byHKIMM HeMeMOpaHHBIX

opraHouioB kieTku. Pubocombl. MukpodunaMeHThI.
MBlIlI€UHBIE KIIETKHU.

Muxkpotpy6ouku. Kierounsrii ientp. CTpoeHue u
JBUKEHUE )KT'YTUKOB

U pecHuYeK. MUKpOTPYOOUKH IUTOILIA3MBI.
[enTpuons.

Snpo. OGonouka siapa, XpoMaTUH, KapUoIlia3ma,
SIPBIIIKA, UX CTPOCHUE U

byHKuuu. SAnepHpiii OeTKOBBIA MaTPUKC.
IIpocTtpancTBeHHOE

pacmnoiokKeHHe XpOMOCOM B HHTEP(A3HOM sIJIpeE.
benku xpomatuHa —

TUCTOHBI.

Kinerounsie BkintoueHus. CpaBHUTENIbHAS
XapaKTEePUCTHUKA KIIETOK 3YKapuoT
(pacTUTENBHOM, JKUBOTHOM, TPHOHOI)

2.4

ACCUMMIIALIAS U TUCCUMUJISIIUS — JIBE€ CTOPOHBI
meTadonusma. Turbl
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oOMEHa BeIIeCTB: aBTOTPO(HBIN U TETEPOTPOPHBIA.
YuacTtue kuciaopoaa

B OOMEHHBIX TIpOIIeccax. JHEPTeTUIECKOe
o0ecrnieueHre KIeTKu:

npespaieHne AT® B 0OMEHHBIX IPOLIECCAX.
@epMEHTATUBHBIN XapaKTeEP

peakiui KJIeTouyHoro Metadboauzma. OepMeHThI, UX
CTPOECHHUE, CBOMCTBA

u Mexanu3M Jercteus. Kopepmentosl. OTinuans
dhepMeHTOB

OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBATOPBI U OEJIKU

WHTUOUTOPBI. 3aBUCUMOCThH CKOPOCTHU
(hepMEHTATUBHBIX PEAKIIHA

OT pa3TUYHBIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPTaHUYECKUX BEILIECTB B
kietke. @orocunres. Ponp

XJIOPOILIACTOB B Ipouecce poTtocuHTe3a. CBeToBas U
TeMHOBas (a3bl.

[IpoaykTuBHOCTH hoTOCUHTE3a. Businue
pa3nuYHbIX (AKTOPOB

Ha CKOpocTh (poTocuHTe3a. 3HaueHue (HOTOCHHTE3A.
XemocunTtes. PaznooOpazue opraHu3mMoB-
XEMOCUHTETUKOB:

HUTPUGUIIUPYIOIIHE OaKTepUH, KeyIe300aKTepuu,
cepobakTepuu,

BOJIOPOJIHBIE OaKTEepHH. 3HAYCHUE XEMOCHUHTE3A.
AHaspoOHbIE OpraHu3Mbl. Busr OpokeHus.
[IpoaykThl OpOKEHUS U UX

WCIIOJIb30BaHUE YETOBEKOM. AHA3POOHbIE
MUKPOOPraHU3MbI KaK OOBEKThI

OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.
AspoOHbIE OpraHU3MBbl. JTalbl JHEPreTHUECKOTO
oOMmena. [ToaroroBurenbHblii dTall. | TUKOIN3 —
OECKHUCIOPOAHOE paclllerieHre

TJIFOKO3BI.

buonornueckoe OKMCICHUE, WK KIETOYHOE
nbIxanue. Poiib MUTOXOHIpUIA

B IIpoIieccax OMOJIOTUYECKOTO OKUCIICHUS.
[Muknnueckne peakuumu.

OxucnurensHoe GochopruInpoBaHHE.
[IpeumyiiecTBa a3poOHOTO MyTH

oOMEHa BEIEeCTB Mepes] aHA3POOHBIM.

Db PEKTHBHOCTH YHEPTETHICCKOTO
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oOMeHa

2.5

Peakuun matpuuHoro cuntesa. [IpuHuun
KOMIUIEMEHTAPHOCTHU B PEAKIUAX

MAaTPUYHOTO CHHTE3a. Peann3anus Haciue1CTBEHHOM
uHdopMaIuu.

I'eneTnueckuit Kox, ero cBoucTea. TpaHCKpUIILKS —
MATPUYHBIN CUHTE3

PHK. IIprHIMIIBI TPAHCKPHUIILIAHN:
KOMIIJIEMEHTAPHOCTb,

AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTb.
TpaHciAnus U ee dTamnbl. Y4yacTue

tpancnopTHbix PHK B 6nocunTese 6enka. YcioBus
OonocuHTe3a Oenka.

Koauposanue amuHokucnor. Ponb pubocom B
ouocuHTese Oenka.

Opranuzanus reHomMa y NpoKapuoT U 3YKApHOT.
Perynsuus akTUBHOCTH

reHOB y mpokapuoT. ['unoresa onepona (. XKakob,
7K. Mano). Perymnsinus

0OMEHHBIX MPOIECCOB B KiIeTKe. KieTouHbIi
rOMEOCTa3s.

Bupycol — HexIieTouHbIe (POPMBI )KU3HU U
obnuraTtHele apa3utbl. CTpoeHue

MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB,
O0akTeprodaros.

BupycHblie 3a00J1eBaHus YeI0BEKA, )KUBOTHBIX,
pactrenuii. CITMJI, COVID-

19, coumanbHbie U MEAUIIMHCKUE MTPOOIEMBI

2.6

Knerounslil UKL, €ro NEPUObI U PETYJIISIHUS.
WNurepdaza u MUTO3.

Oco0eHHOCTH POLECCOB, MPOTEKAIOIINX B
untepdase. [loaroroBka KIeTkn

K aeneHuro. [IpecunreTnuecknit
(MOCTMUTOTUYECKHIT), CHHTETUUECKUI

Y IOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) IEPHOIBI
UHTEp(a3bl.

Martpuunsbiii cunte3 JIHK-permnukanus. [IpuHImne:
perukanuu JJHK:

KOMIUIEMEHTAPHOCTh, TOJIYyKOHCEPBATUBHBIN CHHTE3,
AHTUIAPAJIIENBHOCTD.

Mexanusm perukannu JJHK. XpomocoMsr.
CrpoeHue XpoMoCoM.

Tenomepsl 1 TeaoMepa3a. XpOMOCOMHBIN HAOOp
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KJIETKU — KapUOTHIL.
JINTUTOWTHBIN U TaTUTOUTHBIN HAOOPHI XPOMOCOM.
I'omonornunsie

XpOMOCOMBEI. 110;10BBIE XPOMOCOMBI.

Jenenne kieTku — MuTo3. CTaauu MUTO3a U
MPOUCXOJAIINE B HUX

npouecchl. Tunel Muto3a. Kapuokunes u IUTOKUHES.
buonornueckoe

3HAYEHHUE MUTO3a. Peryisiuuss MUTOTUYECKOTO LIUKJIIa
KJIETKHU.

[Iporpammupyemast KJ1eTouHasi THOEIb — arnomnTo3.
QyHKIMOHAJIbHASI TEHOMUKA

Opranusm Kak OMOJIOrHYecKasi CUCTEMA

3.1

OHOKIIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3Mbl

1 MHOTOTKaHEBbIE OpraHu3mMbl. DopMbl
Pa3MHOXKEHUSI OPraHU3MOB: Oecroioe (BKIroYas
BETreTaTHBHOC)

1 1osioBoe. Bupl 6ecriosioro pa3sMHOKEHUS:
MMOYKOBAHUE, CIIOPYIIAINSA,

dbparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. [lonoBbie KIETKH, UIIN
rameTnl. Metio3. Ctaguu

Meno3a. [loBenenrne XxpoMmocoM B MEHO3E.
Kpoccunrosep. brosiornueckuii

CMBICJI M€03a U TIOJI0BOTO mporecca. Menos u ero
MECTO B )KU3HEHHOM

[[UKJIE OPraHUu3MOB.

IIpenzaponpieBoe pa3BuTHeE. I'aMeTOoreHes3 y
KUBOTHBIX. [10710BBIE KENE3BI.

OO6pa3oBaHue U Pa3BUTHUE MOJIOBBIX KIJIETOK.
CnepmaToreHnes u OOTreHe3.

Crtpoenue nojaoBbIX KiIeToK. OTI00TBOPEHUE U
AMOPUOHATBFHOE Pa3BUTHE

KUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHUS: HAPYKHOE,
BHYTPEHHEE.

[Taprenorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB
(onrorenes). Crtaguu

AMOpHOreHe3a KUBOTHBIX (Ha MPUMEpPE JISTYIIKH).
HpoGienne. Tums

npo6senust. OcoO0eHHOCTH 1poOIeHUs
MJIEKOIIMTAIOIINX. 3apOBILIEBBIE

JIUCTKH (TacTpyJisiiuys ). 3aKiagKka OpraHoB U TKaHEH
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13 3apOJIBIIEBBIX
JIMCTKOB. B3anMHoO€e BiMsiHUE YacTen
Pa3BUBAIOLIEIOCS 3apOAbIIIA

(sMOpHoOHaNbHAS UHAYKIHS). 3aKiIaaKa IiaHa
CTPOEHUS )KUBOTHOT'O KaK

pe3yJIbTaT UEPAPXUUECKUX B3AUMOJICUCTBUMN T€HOB.
Bnusanue

Ha SMOpPUOHAIBLHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB
OKpY>KaroLIEen Cpepl.

Poct u pazBuTHe KUBOTHBIX. [ToCTAIMOpHOHAIBHBIM
nepuon. [Ipsimoe

u Henpsimoe pa3BuTHe. Pazpurtue ¢ Meramopdo3om y
0€CcI03BOHOYHBIX

Y MMO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
3HAYEHHE NPSMOTO

Y HENPSIMOT'O Pa3BUTHSI, UX PACITPOCTPAHEHUE B
npupoze. Tumsl pocra

JKUBOTHBIX. @AKTOPBI PETYNISALHUUN POCTA )KUBOTHBIX U
yenoseka. Ctaguun

MOCTAMOPUOHATBHOTO Pa3BUTHUS Y )KUBOTHBIX U
yesnoBeka. [lepuonsl

OHTOI'€HE3a YEJIOBEKA.

Pa3MHOxeHue u pa3BuTHE pacTeHuil. 'ameToput u
criopodut. Meiios

B KU3HEHHOM LIMKJIe pacTeHui. Obpa3oBaHue criop B
Ipolecce Meno3sa.

["amerorenes y pactenuid. O1iogoTBOpEHUE U
Pa3BUTHE PACTUTEIBHBIX

OpraHu3MoOB. /|BOMHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX PACTCHUM.

OOpa3oBaHue U pa3BUTUE CEMEHU. MeXaHU3MBbI
pEryJislMy OHTOTEHE3a

Y paCTCHHUM U dKMBOTHBIX

3.2

HcTopust cTaHOBIEHHUS U PA3BUTHS TEHETUKH KaK
HAYKHU.

OcHOBHBIE TEHETUYECKHUE TTOHSITUS M1 CUMBOJIBI.
I'oMmosornunbie

XPOMOCOMBI, aJIEJIbHBIE TE€HBI, aJIbTEPHATUBHBIE
MPU3HAKH,

JOMUHAHTHBIA M PEIIECCUBHBINA MPU3HAK,
FOMO3MUT0Ta, T€TEPO3UT0Ta, YUCTas

JUHUS, TUOPHUBI, TeHOTHUTI, (heHoTun. OCHOBHBIE
METO/IbI
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TCHETHUKHU: THOPHUIOJIOTUUCCKUM, IIUTOJIOTHUSCKHUH,
MOJIEKYJISIPHO
FeHETUUYCCKUU

3.3

Monorubpunnoe ckpemnBanue. [lepBoiif 3akoH
Menpens — 3aK0H

eanHO00pa3us THOPHJIOB IIEPBOTO TTOKOJICHUS.
[IpaBuno OMUHHPOBAHUS.

Bropoi 3axkoH MeHaens — 3aK0H pacIleruIeHus
MIPU3HAKOB.

[{utonoruueckne OCHOBBI MOHOTHUOPHUTHOTO
cKkpemuBanus. ['unoresa

YUCTOTHI FaMET.

Amnanusupyrolee ckpemmBanue. [[poMexxyTouHbIl
Xapaxkrep

HaclieJoBaHus. Pacuiennenre npru3HakoB Npu
HEIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenmuBanue. TpeTuil 3aKoH
Menpens — 3aK0H

HE3aBUCHUMOT'0O HACJIEJOBAHUS ITPU3HAKOB.
[uTonornueckre OCHOBBI

TUTHOPUIHOTO CKPEIIUBAHUSI.

CuemieHHoe HaciieqoBaHue npu3HakoB. Padotsr T.
Moprana. CuerieHHoe

HACJIEZIOBAHHUE T€HOB, HAPYIICHUE CUETUICHUS MEXKTY
reHaMH. XpOMOCOMHas

TE€OpUsl HACIEICTBEHHOCTH.

['eneTurka mosia. XpoMOCOMHBIN MEXaHU3M
OnpeeNIeHUs 110J1a. AyTOCOMBI

Y TIOJIOBBIE XpOMOCOMBIL. ['OMOramMeTHsIil 1
reTeporaMeTHBIN I0J.

I'eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3Hakos,

CUECIUICHHBIX C TTOJIOM. [ €HOTHIT KaK 1EI0CTHAs
cucrema. [lieiorponus —

MHOKECTBEHHOE JCUCTBUE reHa. MHOKECTBEHHBIN
AJUICIIA3M.

BzaumopenicTBre HealIENbHBIX T€HOB.
KommuiemeHTapHOCTh. DNHUCTAa3.

[Tommmepust

34

B3auMmopelicTBUE T€HOTHUIIA U CPEIbI TPU
dbopmupoBanuu (HeHOTHUTA.

N3menunBoCTh Npr3HakoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIC IIPU3HAKH.
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Buabl "3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HACJICICTBCHHA.

MoaudukannHoHHas ©3MEHIUBOCTh. PoJIb cpeipl B
dbopMupoBanuu

MOAM(PUKALMOHHON n3MeHunBocTU. HopMa peakunu
MPU3HAKA.

Bapuanuonnsliii psaa u Bapuanmonsas kpusas (B.
Noranucen). CoiicTBa

MOU(DUKAIIMOHHOW U3MEHUYUBOCTH.
I'eHoTMIIMYECKAast BMEHYMBOCTh. CBOMCTBA
TE€HOTUIIUYECKOU

M3MEHUYUBOCTH. BHUIBI FEHOTUIIMYECKOMN
M3MEHYMBOCTH: KOMOMHATUBHAS,

MYTAalMOHHAsI.

KoMOuHaTuBHAsI H”3MEHYHUBOCTH. Meii03 U OJIOBOM
MPOLECC — OCHOBA

KOMOMHATUBHOW U3MEHUYUBOCTH. Polib
KOMOMHATUBHOW U3MEHUUBOCTH

B CO3/IaHUU T€HETUYECKOr0 pa3HooOpa3us B
npejienax OqHoro BUIA.

MyTaunoHHas U3MEHYUBOCTh. BUIIBI My TalInii:
TE€HHbIEC, XPOMOCOMHBIE,

reHoMHble. CIIOHTaHHbIE U UHIYLIUPOBAHHbBIC
MyTauuu. Anepueie

U HUTOIIa3MaTuyeckue myrauuu. CoMmaTU4ecKue u
MIOJIOBBIE MYTALUU.

[IpruriHBI BOSHUKHOBEHUSI MyTauud. MyTareHsl u
WX BIIMSTHHUE Ha

OpraHu3Mbl. 3aKOHOMEPHOCTH MYTaIlMOHHOTO
npoiiecca. 3aKoH

TOMOJIOTHYECKHX PAJOB B HACJIEACTBEHHOM
m3menuuBoctu (H.W. BaBuios).

BuesnepHas ©'3MEHYMBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuorumn uenoseka. MexayHnapoaHas mporpamMmma
HCCIIEIOBAHUS TEHOMA

yenoBeka. MeTo1bl U3yUEHHUs TEHETUKH YEJIOBEKA:
reHEaJOrMYeCKHUM,

OJIN3HEIOBBIN, IUTOTEHETUYECKUHN, TTOMYJISIITUOHHO-
CTaTUCTUYCCKHHU,

MOJIEKYJISIpHO-TeHeTHUYeCKUii. COBpEMEHHOE
OIPEIEICHUE T€HOTHIIA:

IIOJJHOT€HOMHOE CEKBEHUPOBAHNUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIE
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¢ nomotisto [111P-ananuza. HacneactBeHHbie
3a00JIEBAHHUS YEIOBEKA.

I'eHHBIC 1 XPOMOCOMHBIE OOJIE3HH YEIOBEKA.
bone3nu ¢ HacaeACTBEHHOU
MPEeAPaACIOIOKEHHOCThIO. 3HAUCHUE METUIIMHCKON
T€HETUKHU

B MPEIOTBPAIIEHNUN U JICYEHUU T€HETUUECKUX
3a00JIEBaHM YEJIOBEKA.

CTBOJIOBBIE KIIETKH

3.6

JloMecTukanus v ceaeKius. 3apoxKICHUE CEICKIUN
U JJOMECTHUKAIUH.

Yuenue H.M. BaBunosa 0 neHTpax npouCX0XaeHUs
1 MHOT00Opa3us

KYJIbTYPHBIX pacTeHui. Poiib ceneknuu B CO31aHnU
COpPTOB PaCTEHUMN

1 opoJ1 KUBOTHBIX. COpT, mopoja, TaMM. 3aKOH
TOMOJIOTUYECKHX PAJIOB

B HacieacTBeHHOoM u3MeHunBoctu H.M. BaBuiona,
ero 3HaucHHUE

JUTSL CEJIEKIIMOHHOM pabOoThI.

Metonsl ceneKInoHHON padoThl. ICKyCCTBEHHBINM
0TOOP: MaCCOBBIM

Y MHJUBUAYAJIbHBIA. DTanbl KOMOWHAIIMOHHOM
ceneknuu. McrplTanue

MIPOU3BOIUTEIICH IO TOTOMCTBY. OTOOP MO
TEHOTUITY C IOMOIIBIO

OIICHKHU ()EHOTHUIIA TOTOMCTBA U OTOOP MO T€HOTHUITY
C MOMOILBIO aHAINU3a

JIHK.

HckyccTBEHHBIN MyTareHe3 Kak MeTO/T
CEJIEKIIMOHHOM pabOTHI.

PagyanoHHbI 1 XUMUYECKUN MyTareHes3 Kak
WCTOYHUK MYTalUN

y KyJIbTypHBIX (hopM opranu3MoB. Vcrnosib3oBaHue
T€HOMHOT'O

peIaKTUPOBAHUS U METOJI0B pekoMOnHaHTHBIX JJHK
IS TIOJTYYECHUS

HCXOJIHOTO MaTepuala il CEJICKIIUU.

ITonyyenue nommmniuonaoB. BHyTpuBuaoBas
rUOpUIN3aIIns.

bru3kopoaCTBEHHOE CKpEIMBaHUE, I MHOPYIUHT.
Heponcreennoe

CKpelllMBaHue, Win ayTopuiuur. ['eTeposuc u ero
MPUYHHEI.
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Hcnonb3oBaHue reTepo3rca B CEJICKINH.
OtnaneHHas ruOpuIu3aIus.

IIpeononenne O6ecruIoaus MEKBUIOBBIX THOPHIOB.
JlocTHXKEHMS CeNIeKIUN

PACTEHUM U >KUBOTHBIX

3.7

OOBEKTHI, UCMOIB3YEMbIE B OMOTEXHOJIOTUH, —
KJI€TOYHBIC U TKAaHEBHIC

KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTEPUCTHUKA.
TpangunuonHas

OMOTEXHOJIOTHS: XJIeOOIeUeHUe, MOTyUYCHHE
KHCJIOMOJIOYHBIX MPOYKTOB,

BUHOIEE. MUKPOOMOIOTUYECKHI CUHTE3.
OOBEKTHI

MUKPOOHOJOTHYECKUX TexHOoJIorui. [Tpon3BoicTBO
OeaKa, aMUHOKHCIIOT

Y BUTaMUHOB. MICKyCCTBEHHOE OTIII0JJOTBOPEHUE.
PexoncTpykuus

SANIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. MeTo
TPaHCIUIAHTALIUU SAJIEP

KJIETOK. XpOMOCOMHAas U TEHHAsI NHKECHEPUSL.
HckyccTBEHHBIN CUHTE3 TeHA

1 KOHCTpyHpoBaHue pekomOuHaHTHBIX JIHK.
JIOCTHKEHUS U IEPCIIEKTHUBBI

XPOMOCOMHOW ¥ TEHHOM MHXKEHEPUU. MEeTUIIMHCKIE
OMOTEXHOJIOTHH.

Hcnonbs30BaHME CTBOJOBBIX KJIETOK

Cucrema u MHOFOO6paSI/I€ OPTraHn4YCCKOIro MHMpa

4.1

buonorudeckoe pazHooOpa3ne OpraHu3MoOB.
CoBpeMeHHas cucrema

opranuyeckoro mMupa. IIpuHIume! Kraccudukamum
opranu3MoB. OCHOBHbIE

CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.
OcoOEHHOCTH CTPOCHUS U KUZHEACATETbHOCTU
OJTHOKJIETOYHBIX

opranu3MoB. baktepuu, apxeu, OJTHOKJIETOUHbIE
rpuOBbl, OTHOKJIETOUHBIE

BOJIOPOCIH, ApYrue npoTucthl. KojloHnanbHbIe
OpraHu3Mel. JIBUKEHUE

OJIHOKJICTOUHBIX OPTraHU3MOB: aMeOOHTHOE,
KTYTUKOBOE, PECHUYHOE.

3aluTa y OJJHOKJIETOYHBIX OPraHU3MOB.
PazfipakxuMoCTh y OJHOKJIETOUHBIX
OpraHu3MoB. TaKCHCHI
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4.2

MHorokneTouHsle pacTeHus. B3auMocBs3b yacren
MHOTOKJIETOYHOTO

opranusma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB
MHOTOKJIETOYHOTO

opranusma. Opranusm Kak euHoe 1enoe. Tkanu
pacteHuid. Tumsl

pacTUTENbHBIX TKaHEl: oOpa3oBaTeabHasl,
MTOKPOBHAasI, NPOBOAAIIAS,

OCHOBHasl, MexaHuyeckasi. OCOOEHHOCTH CTPOEHMUS,
byHKIUH

Y PacIoJIOKECHHS TKAHEW B OpraHax pacTEHUM

4.3

BereratuBHbIE U T€HEPATUBHBIE OPraHbl PACTEHUM.
@yHKIMHA OPraHOB

u cucteM opraHoB. Kapkac pacrenuit. [[BumxeHue
MHOTOKJIETOYHBIX

pacTeHui: TPONU3MBbI U HacTHH. [lornomenue Boabl,
YIJIEKUCIIOTO Ta3a

Y MUHEPAJbHBIX BENIECTB PACTCHUSIMH. JpIXaHue
pactenuil. uddysus

ra3oB Yepe3 MOBEPXHOCTh KJIETKHU. TpaHCIOPTHBIE
CHUCTEMBI PaCTCHUIA.

Brigenenue y pactrenuid. 3amura y
MHOTOKJIETOYHBIX pacTeHuid. KyTtukymna.

CpencTBa macCUBHOM U XUMUYECKOM 3aIIUTHI.
OUTOHLUABI.

PaznipaxxumocTh U peryisuus y OpraHu3MoB.
PaznipaxxumocTp u perynsanus

Y MHOT'OKJIETOYHBIX pacTeHui. PocToBble BemecTBa
Y X 3HAYCHHE

4.5

MHoroxkjIeTouHbIe )KUBOTHBIE. B3anMOCBS3b yacTei
MHOTOKJICTOYHOTO

opranusma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB
MHOT'OKJIETOYHOI'O

opranusma. Opranusm Kak €IMHOE 1IEJIOE.
I'omeocTa3s. TkaHU KMBOTHBIX

M yenoBeKa. THIIbI )KUBOTHBIX TKAHEH:
SNUTEINaJIbHAsI, COCAUHUTEIIbHAS,

MbIIIedHas1, HepBHas. OCOOCHHOCTH CTPOCHMS,
GyHKIMIA U PacTiOIOKCHUS

TKaHEH B OpraHax KMBOTHBIX M YEJIOBEKA

4.6

Oprassl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIUH
OpraHOB U CUCTEM

opranoB. Omnopa tena opranu3MoB. CKeneTbl
OJIHOKJICTOUYHBIX
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Y MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHbIi1 1
BHYTPEHHHUM CKEJIET.

CtpoeHue 1 TUIBI COEAMHEHUS KocTel. [[BrkeHue
MHOTOKJIETOYHBIX KUBOTHBIX. [[uTaHUE )KUBOTHBIX.
ITutanue

MO3BOHOYHBIX )KUBOTHBIX. [[pIXaHUE )KUBOTHBIX.
KosxHO€ npIxanue.

7’KabepHoe u jerouHoe JbIXaHue.

JIpIxaHre MO3BOHOYHBIX KMBOTHBIX. DBOJIOIIMOHHOE
YCIOKHEHUE CTPOCHUS

JIETKUX MTO3BOHOYHBIX )KMBOTHBIX. /[pIxaTenbHas
CUCTEMA YEIOBEKa.

MexaHnu3M BEHTWISILUU JIETKUX Y TTULL U
MJICKOMUTAOMMX. TpaHncnopT

BEIIECTB Y OPraHu3MOB. TpaHCIIOPT BEWIECTB Y
JKUBOTHBIX. KpoBeHOCHAs1

cucrema u ee opranbl. KpoBeHOCHas cucrtema
MMO3BOHOYHBIX KUBOTHBIX.

Kpyru kpoBooOpanieHusi. OBOIIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUS

KPOBEHOCHOW CUCTEMbI O3BOHOYHBIX KMBOTHBIX.
Brinenenue

y OpraHu3MoB. BrlzienieHne y KUBOTHBIX.
CokpatuTenbHbIE BaKyOIH.

Opransbl BoiziesieHus. CBsI3b MOJIOCTH TEJa C
KPOBEHOCHOW M BBIICIUTEIILHOU

cucreMaMu. BoljiesieHue y T03BOHOYHBIX )KUBOTHBIX.
3amura

Y MHOT'OKJIETOYHBIX KUBOTHBIX. [[OKPOBBI 1 KX
MPOU3BOJHBIE.

PaznipaxxumMocCTh U peryisiiust y OpraHu3MoB.
PaznpaxumocTb

Y OAHOKJIETOUHBIX OPraHW3MOB. TaKCHUCHI.
PaznipasxxumMoCTh U peryuasanus

Yy MHOTOKJIETOUHBIX pacTeHuidl. POCTOBbBIE BellecTBa
Y X 3HAYCHHUE.

HepBHas cucrema u pediieKTopHas peryJisius y
MHOTOKJIETOYHBIX

KUBOTHBIX. HepBHas cucreMa u ee OTAENbI.
OBOJIIOIIMOHHOE YCIIOXKHEHHE

CTPOEHHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
Pa3zpaboTka aaropuTMOB ¥ POTPaAMM JIJIst
a¢dexkTuBHON HYHKIIMOHATBLHON

AHHOTAIIMY T€HOMOB, TPAHCKPUIITOMOB, ITPOTEOMOB,
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METa00JIOMOB
MHKPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX H
yeJI0BEKa

OpFaHI/IBM YCJIOBCKA M €T'0 3J0POBLC

5.1

OpraHnbl ¥ CUCTEMBI OpraHOB yesioBeKa. OTAeIbI
TOJIOBHOT'O MO3Ta

MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pediiekropHas

nyra. bezycnoBHbie
U yCJIOBHBIE peduiekchl. ['yMopanbHas perysius u
SHJIOKpUHHAs CUCTEMA

KUBOTHBIX M 4yesoBeKa. JKene3bl SHIOKpUHHON
CHUCTEMBI U UX TOPMOHBI.

JleiicTBue ropMOHOB. B3anMOCBsI3b HEPBHOU U
SHIOKPUHHOW CHCTEM.
['unoranamo-runodusapHas cucrema. Peduiekc u
pedraexTopHas ayra.

be3yciioBHbIE U YCTIOBHBIE pehIeKCh

5.2

3amuTa opranusma ot Oonesnei. UmmyHHas
cucrema denoBeka. Kiierounsin

Y TYMOpPAJIbHBII IMMYHUTET. BpOKIE€HHBIM,
NpUOOPETEHHBIN

cnenupuyeckrii MUMMYHHTET. Teopus KIOHAJIbHO-
CEJIEKTUBHOI'O

ummyHuteta (I1. Dpnux, ®.M. bepner, C.
Tonerara). BocranurenbHble

OTBETBI OPraHu3MoB. PoJb BpOKIEHHOTO
UMMYHUTETA B PA3BUTHH

CUCTEMHBIX 3a00JIeBaHUN

53

KpoBenocHas cucrema u ee oprasasl. Cepane,
KPOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBooOpanienusi. Pabora cepaua u ee
peryisuus

54

Hpixanue yenoseka. {uddysus razos uepes
MMOBEPXHOCTH KIIETKHU.

JlpIxatenpHast cUCTeMa YesioBeKa. /[pIxarenpHas
ITOBEPXHOCTB. Peryisius

Jbixanusi. JIpixaTeabHble 00bEMBI

5.5

[TumeBaputenpHas cuctema yenoBeka. OTesnbl
MUIIEBAPUTEIIHLHOTO TPAKTA.

[TumeBapuTenbHbIC Xele3bl. BHyTpunonocTHoe u
BHYTPHUKJIETOUHOE

MHUIIEBAPCHHUE
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5.6

[TokpoBEI 1 UX MpoU3BOAHBIC. OpPTraHbl BHIICICHUS.
ITouku. Ctpoenue

u GyHKIMOHUpoBaHUE HehpoHa. OuabTparms,
cekperus u oopaTHOe

BCACBIBAaHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB
BbIJIeeHus. OOpa3oBaHue

MOYH Y YeJIOBEKa

5.7

I[BI/I}KCHI/IG YCJIOBEKA. MbIIIICYHAs1 CUCTEMA.
CkeneTHbIe MBIIINOBI 1 UX pa60Ta.
CTpOCHI/IG M THUIIBI COCOAMHCHUA KOCTEM

Teopus ooy, Pa3Butue xu3Hu Ha 3emiie

6.1

OpommonmonHas teopus Y. lapeuna. [Ipeanocsuiku
BO3HUKHOBEHUS

napBuHU3Ma. JKU3Hb U HaAy4HAs AEATENbHOCTD Y.
HapBuHa.

JIBroKy1me cuiibl 5BoIonMy BUaoB 1o Y. Jlapsuny
(BBICOKAs

MHTEHCUBHOCTb Pa3MHOKEHHUS OPraHU3MOB,
HACJIEICTBEHHAs

M3MEHYHUBOCTb, OOpH0a 3a CyIllIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN

otbop).

OdopmieHre CHHTETUYECKON TEOPUH SBOIOIIH
(CTD). HeitrpanpHas

Teopust 3BoaoLHH. COBpEMEHHAs! 3BOJIOLIMOHHAS
Oounonorus. 3HaUCHHE

HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHT
€CTECTBEHHO-HAYYHON KapTUHBI

MHpa

6.2

[Tommynsuuys Kak 3JIeMEHTapHask €AUHULIA 3BOJIFOLUU.
CoBpeMEHHBIE METOABI

OLICHKU T€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTYPbI
nonyJysinui. U3menenue

reHo(oH/1a MOMYJISIUU KaK DJIEMEHTapHOE
ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH

reHeTndeckoro pasHosecus x. Xapau, B.
Baitn6epra.

OnemeHTapHbIe (HaKTOPHI (IBUXKYIIINAE CHIIbI)
ABOTIOUMHU. MyTalmoOHHBIN

npouecc. KomOnHaTtuBHast ”3MeHYMBOCTh. Jperd
T€HOB — CIIy4alHbIE

HEHAINPABJICHHbIE U3MEHEHUS YACTOT aJlIeJIeH B
nonysauuax. dpdexr

ocHoBaresisi. Murpanuu. M3oisuus nomyisiiui:
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reorpaduaeckas

(mpocTpaHCcTBeHHAs), OMOIOTrHYecKas
(penpoayKTUBHASA).

EctectBenHbIi 0TOOP — HaMpaBIAIOLUI (aKTop
sBoonyu. Gopmel

€CTECTBEHHOT'0 0TOOpA: IBHXKYIIHH,
CTaOMIIM3UPYIOLIUHI, Pa3pbIBAOIIHIA
(mu3pyntuBHbIN). [TonoBoit oT6Op.
[Ipucnoco61eHHOCTh OPraHu3MOB KaK pe3yiabTaT
MUKPOAIBOJIIOIUH.

Bo3HukHOBeHHE MTPUCTIOCOOICHHU Y OpraHU3MOB.
Apomopdo3bl

u uanoananrtanuu. [Ipumeps! npucnocobieHuii y
OpPTraHHU3MOB.

OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH
Opranu3moB. Bun, ero kpurepuu u CTpyKTypa.
BunoobpaszoBanne kak pe3yiabTaT
MUKPO3BOIIOLMH. M30ms11us — KiroueBoit pakrop
BU000pa3zoBanus. [lytu

U CI0COOBI BU1000pa30BaHU: alNIONaTPUIECKOe
(reorpaduueckoe),

CUMIIATPUUECKOE (IKOJIOTUYECKOE), «\MTHOBEHHOE)
(momumiouIU3aIys,

rubpuauzanus). JIMTenbHOCTh IBOIOIMOHHBIX
IPOLIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO
pa3zHooOpa3zus.

Posb sBOIIONIMOHHOM OMOIOTHH B pa3paboTKe
HAYYHBIX METOJIOB

COXpaHeHus1 Ornopa3zHooOpasus. MUKPOIBOIIOIHS U
KOBOJIIOLMS [TApa3uTOB

U UX X03s5ieB. MexaHu3Mbl (HOPMHUPOBAHHS
YCTOWYHBOCTH K aHTUOMOTHUKAM

1 c1mocoObl 0OPBKOBI C HEH

6.3

Metoasl n3ydeHus MAKPO3BOJIIOLUH.
[TaneoHTONIOrNYECKHE METOBI

n3ydeHus BoOINH. [lepexomanabpie hopMbl U
(bunoreHeTuYeCKue pAbI

OpraHU3MOB.

buoreorpadguueckue MeToabl U3yYCHUS IBOJTIOINH.
CpaBHenue (piopbl

1 (hayHBl MAaTEpPUKOB U OCTPOBOB.
buoreorpaduyeckue obaactu 3eMIu.
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Bunp-oHIeMHUKY ¥ pETTUKTHI.

OMOpHOIIOrHYecKre U CPaBHUTEIBHO-
MOP(}OIOrHYeCKre METOIbI U3YUCHHS

HBOJIIOLINU. | 'eHeTHUeCcKre MEXaHN3MbI SBOTIOIIH
OHTOTEHE3a U TOSIBIICHUS

HBOJTIOLIMOHHBIX HOBIIECTB. [ 'OMONIOTMYHBIE 1
aHAJIOTUYHBIEC OPTaHBI.

PynumMeHTapHbBIE OPTaHbl U aTaBU3MBI.
MoneKyJIsIpHO-TEHETUYECKHUE,

OMOXUMHUYECKHUE U MATEMAaTUYECKUE METOIbI
M3YYECHUS HBOJIIOIUH.

["'omonoruunsie reHbl. COBpeMEHHbBIE METO/IbI
MOCTPOEHUS

(buIOreHeTHYEeCKuX JepPEeBbEB. XPOMOCOMHbIE
MyTaIUU ¥ DBOJIOIIHS

T€HOMOB.

OO0mmme 3aKOHOMEPHOCTH (TIPaBUIIa) YBOJTFOIUH.
Heo6GpaTuMocCTh 3BOJIOLNH.

AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIAU

6.4

Hayunble runoTe3bl IpOUCXO0XKACHUS )KU3HU Ha
3emie. AGuorenes

u nancnepmusi. JloHaydHble IPEACTABICHHUS O
3apOKICHUHU KU3HU

(xkpeartmonn3m). ['unore3a mOCTOSHHOTO
CaMO3apOXKIECHUS KU3HU U €€

onpoBepkeHue onbiTaMu @. Penu, JI. Cnannanmanu,
JI. [Tactepa.

[TpoucxoxieHue KU3HU U ACTPOOUOJIOTHUSI.
OcCHOBHBIE ATalbl HEOPTAHUYECKON IBOJTIOLINH.
[LnanerapHas

(reosoruueckas) BOJIONUSA. XUMHUECKast
ABOTIOLMS. AOMOTeHHBIN CUHTES

OpraHUYECKUX BELIECTB U3 HEOPraHUYECKUX. OMbIT
C. Mumnepa u I'. FOpwu.

OO6pa3zoBaHue NOJIUMEPOB U3 MOHOMEPOB.
Koaunepsarnas rurnoresa

A.U. Onapuna, runote3a nepBuyHoro OyiapoHa JIx.
Xonenna,

redetrdeckas rumnoresa I'. Mennepa. Pu6ozumsr (T.
Yek) 1 runoTe3a «Mupa

PHK» V. I'mnbepra. ®opmupoBanre MmeMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Wctopust 3eMiid 1 METOJIbI €€ M3YUYEHHUS.
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Hckoraemble OpraHu4ecKue

ocTaTKU. ['€0XpoHOIOrUs U €€ METOIBI.
OTtHOCUTENbHAA U a0COMIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHoOIOrNYeCKast MKaaa: Y0HbL, 3PbI, IIEPUOBI,
DIIOXH.

HavanpHble TaIbl OpraHuYeCKON BOJIOLINH.
[TosiBieHre u ABOIIOLIUSA

MEPBBIX KJIETOK. DBOJIOLMS META00IU3MA.
Bo3nukHOBEHUE MEPBBIX

skocucteM. CoBpeMeHHbIe MUKPOOHbIE OMOTIIICHKU
KaK aHaJIOT NEPBBIX HA

3emite coobecTB. CtpomatonuTsl. [IpokaproTs! u
AYKapUOTHI.

[TpoucxosxieHne 3ykapuoT (CHMOHOTeHE3).
DBOJIOLMOHHOE

IIPOUCXOKICHHE BUPYCOB. [Iponcxoxnenue
MHOT'OKJIETOYHBIX OPTaHU3MOB.

Bo3HUKHOBEHNE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ATallbl YBOJIOLMH BBICIIUX PACTCHUM.
OcHoBHBIE apoMOp(]PO3bI

pactenuid. Beixon pacrenuii Ha cymty. [losBienue
CIIOPOBBIX PAaCTEHUN

Y 3aBO€BaHKE UMU cylIu. CeMEHHBIE pACTEHUSI.
[TpoucxoxaeHne BETKOBBIX

PacTEHUMN.

OcCHOBHBI€ 3TaIlbl HBOJIOLNH )KUBOTHOTO MUPA.
OcHoBHBIE apoMOp(]O3bI

XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbiB
— IIOSIBJICHHE

COBpPEMEHHBIX TUNOB. [IepBbie XOpAOBbIE KUBOTHBIE.
JKu3Hb B BOAE.

DBoJIroNMs MO3BOHOYHBIX. [[poncxoxaenne
am(puOuil 1 penTUIIUN.

[IpoucxoxaeHne MIEKOMUTAIOMIMUX U TITHUII.
[IpyHLIMT KITFOUEBOTO

apoMopdo3za. OcBoeHne 6€CIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMHU

CYILH.

Pa3zButHe xu3HHM Ha 3eMIIe 110 3paM U Nepuoaam:
apxeu, IMpoTepO30H,

ajJe030M, Me30301, KaliHo30H. O0Imas
XapaKTEepUCTHUKA KJIMMaTa

Y T€0JIOTHYECKHX ITponeccoB. IlosBieHne u pacuser
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XapaKTEPHBIX

OpraHu3MOB. YTJIEOOpa30BaHUE: €r0 yCIOBUSA U
BJIMSIHUE HA T'a30BbIM COCTAB

aTMOoCQepBHI.

MaccoBble BBIMUPaHUS — IKOJIOTHYECKUE KPU3UCHI
npouutoro. IIpunanHel

Y CJIEACTBUSI MACCOBBIX BhIMUpaHul. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3UC,

€ro 0COOEHHOCTH

6.5

Pasznensl n 3agaun anTpononaoruu. MeTo bt
anTponoyioruu. CTaHOBJIEHUE

MIPEACTABICHUN O MMPOUCXOKICHUH YEIIOBEKA.
CoBpeMEHHBIE HAyUYHBIE

TEOPUHU.

CX0ACTBO Y€ENOBEKA C JKUBOTHBIMH.
CucreMaTuuecKoe MOoJIOKEHNE

yenoBeka. CBUIETENIbCTBA CXO/ICTBA YEJIOBEKA C
KUBOTHBIMH:

CPaBHUTEIBHO-MOP(OIOTUUECKHE,
aMOpHOIOTHYECKUE, (PU3UOIIOTO

onoxumMudeckue, mopegaeHIeckue. OTmmuns
YeJI0OBEKA OT KUBOTHBIX.

[IpsiMOX 0k I€HUE U KOMILIEKC CBSI3aHHBIX C HUM
npusHakoB. Pazsutue

TOJIOBHOTO MO3I'a U BTOPOU CUTHAJIbLHOU CUCTEMBI.
JIBrxyiue cuibl (PakToOphl) aHTPOIIOTEHERA:
OHoJOrnYecKue, ColuanbHbIE.

CooTHolIeHHnEe OMOTOTUYECKUX U COLIMATIbHBIX
(bakTOpOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTa/IUHM AHTPOIIOreHE3a. ABCTPATIONUTEKH
— IIBYHOTHE TIPEAKU

moaeu. YenoBeK ymenbli, IepBble U3TOTOBJICHUS
opyuil Tpyaa. YenoBek NpAMOXOISIINN U IEPBBIN
BBIXOJT JIFO/ICH 3a mipenensl Adpuxu. YenoBek
reiaenboeprckuil — o0 NpeoK
HEaHIEPTaJIbCKOTO YEIOBEKA U YETIOBEKA
pa3yMHOro. YenoBek HEaHAEPTAIbCKUM KaK BUJT
JIFOJIEN XOJIOJTHOTO KJIMMAaTa.

YenoBek pa3yMHbBIM COBPEMEHHOI'O THIIA,
JNEHUCOBCKUI YEJIOBEK, OCBOCHHE

KOHTHHEHTOB 32 MpeaeaMu AQpuku.

DBOJIIOIUS COBPEMEHHOTO 4esioBeka. EcTecTBEeHHbIN
0oTOOP B MOMYJISIITUSAX
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yesioBeka. MyTallmOHHBIN MPOIIECC U MOTUMOP(PU3M.
[TonmynAumonHbIE

BOJIHBI, Apeiid renoB, murpanus u «3hHexT
OCHOBATEJISD» B TIOMYJISIUSIX

COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. llonsaTre o pace. bonbume
pachl: eBpONEOUIHAS

(eBpasmiickas), aBCTpajJO-HErPOUIHAS
(?KBaTOpHUAIbHAS ), MOHT OJIOHMTHAS
(a3uaTcko-amepukanckas). Bpems u nytu
paccesieHHs YeJI0BeKa M0 TUIaHETE.

EnuncTBo uenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma.

[Ipucnoco6IeHHOCTh YEIOBEKa K Pa3HBIM yCIOBUAM
OKPY’KaIOIIEN CPEBI.

Bimstaue reorpadudeckoii cpeanl u apetida reHoB
Ha MOP(OIIOTHIO

1 (PU3HOJIOTHIO YETOBEKa

DKOCHUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH

7.1

Pa3nensl v 3agaun skox0ruu. CBsI3b 3KOJIOTUU C
IpPYTHUMU HAYKaMH.

MeTtonb! 3xonorun. [loneBbie HaOIIOIEHNUS.
DKCNIEPUMEHTHI B SKOJIOTUU:

NpUPOAHBIE U JabopaTopHbie. MoaenupoBaHue B
JKOJIOTMA. MOHUTOPUHT

OKPY’KarOIIEH CPEbI: JTOKAJIbHBIN, PETHOHAIBHBIN U
rJ100aJIbHBIN

7.2

Okonoruyeckue PakTopbl U 3aKOHOMEPHOCTH UX
nevictBus. Knaccudukarus

HKOJIOTHYECKUX (PaKTOPOB: aOUOTHUYECKHE,
OMOTHYECKHE, aHTPOIIOTCHHBIE.

OO011ue 3aKOHOMEPHOCTH ACHCTBHSI SKOJIOTHIECKIX
(daxTopos. [IpaBuio

munumyMa (K. [lnpenrens, 0. JInbux).
TonepaHTHOCTb. DBpHUOUOHTHBIE

U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnyeckue GakTopbl. CBET KaK IKOJIOTUYECKUH
daxrop. [ericTBue

Pa3HbBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. JKOJIOTHYECKHE

TPyl PACTEHUHN U )KUBOTHBIX IO OTHOIIICHUIO K
cBery. CuUrHasibHasi pojib

ceera. Doronepuoausm. TemrepaTypa Kak
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HKOJIOTHYECKUH (haKkTop.

JlelicTBHE TEMIIEpATypbl HA OPraHU3MBL.
[TovikumorepMHbIE

Y TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPTraHU3MBI.

BiiaxxHOCTh Kak KOJI0THYECKUH (HaKTop.
[IpucnocoOnenus: pacTeHuit

K MOJIIep KaHut0 BogHOTo O6ananca. Kinaccudukarms
pacTeHun

10 OTHOIIIEHMIO K Bojie. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJTHOTO

pexuMa.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAS, HA3EMHO-
BO3/IyIlIHAsl, IOYBEHHAS,

rIIyOMHHAS TIO/IMTOYBEHHAS, BHYTPUOPTaHU3MEHHAS.
OU3UKO-XUMUYECKHE

0COOCHHOCTH cpejl OOMTaHUST OPTaHU3MOB.
[IpucnocoOnenust Opranu3MoB

K J)KM3HU B pa3HbIX cpefiax. buogornueckue puTMsl.
Buemnrnue u BHyTpeHHue putMmbl. CyTOUHBIE

Y TOJIMYHBIC PUTMBIL. [Iprcrnoco61eHHOCTh
OpraHU3MOB K CE30HHBIM

M3MEHEHHUSM YCIOBUI )KU3HH.

XKuznennsie popmel opranu3mos. [lonstue o
KU3HEHHOU (hopme.

Kusnenusie popmMbl pacTeHUMN: JEPEBb,
KYCTapHHKHU, KYCTApHUYKH,

MHOT'OJIETHUE TPABBI, OJTHOJIETHUE TPaBHI.
Kuznenusie poOpMBbI JKUBOTHBIX

TUAPOOHOHTHI, T€OOMOHTHI, a3POOHUOHTHI.
OcobeHHOCTH CTpOeHUS U 00pa3a

KU3ZHHU.

buotnueckue axropsl. Buasl 6notnueckux
B3aMOJICHCTBUU:

KOHKYPEHITUS, XUIITHUYECTBO, CHMOUO3 U €T0
dbopwmsl. [Tapazutusm,

KOOIepanusi, MyTyajnu3M, KOMMEHCAIU3M
(KBapTUPAHTCTBO,

HaxJieOHn4YecTBO). HeTpoduyeckue B3auMoneicTBust
(Tonunueckue,

dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTUYECKHUX B3aUMOJICUCTBUI

JUTs1 CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie OOUTaHUS.
[TpuHnmn
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KOHKYPEHTHOI'O UCKJIIOYCHUS

7.3

DKOJOTUYECKUE XapaKTEPUCTUKH MOIMYJIALUH.
[Tonmynsiums kak

Ounosiorudeckas cucteMa. Pojib HeoTHOPOTHOCTH
cpenpbl, GU3NIESCKUX

O0apbepoOB M OCOOSHHOCTEH OMOJIOTHH BHUIOB B
dbopmupoBaHUU

IIPOCTPAHCTBEHHOW CTPYKTYPBI OMYJIALIUH.
OcHOBHBIE TTOKa3aTeIN

MOMYJISALIMU: YACIEHHOCTD, INIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa,

POKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTB,
MUTpALUSL.

DKojorudeckasl CTpykTypa nonyssinuu. OueHka
YUCJICHHOCTH MOMYJIALUH.

JlnHamMuKa MOMYJISALIMU U €€ PEeryJIsius.
buotnueckuii noTeHIAN

nonyJisinuu. MoJiemTupoBaHue TUHAMUKH
nonyJisinuu. Kpussie pocta

YUCIICHHOCTH MOMyJsiiuuu. KpuBble BBKUBAHUSL.
Perynsauus yncienHocTr

MONYJISIUA: POJib (PAKTOPOB, 3ABUCAIINUX U HE
3aBUCSIIMX OT IJIOTHOCTH.

DKOJIOTUYECKHE CTpaTeruu BUAoB (r- u K-
CTpaTerun).

ITousiTre 00 PKOJIOTMYECKON HUIIIE BUIA.
Mecroobutanue. MHOromepHas

MOJENb 3Konorndeckor Humu Jx.M. XaTtunHcoHa.
Pa3zmepsl

9KOJIOrMYecKoM HuIIM. IloTeHnuansHas u
peaTM30BaHHAS HUIIIU.

Bun kak cuctema nomynisiuii. Apeanbl BUI0B. Buasl
U UX )XU3HCHHbIC

CTpaTeruu. 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALUN )KUBOTHBIX.

buonornyeckue MHBAa3UM YyKEPOJHBIX BUIOB

7.4

Coo0miecTBa opraHu3MoB. buoiienos u ero
cTpykTypa. CBSI3U MEXKIY

OpraHW3MaMH B OHMOIIEHO3e. DKOCUCTEMA KaK
OTKpHITAsI CUCTEMA

(A.x. Tencnu). dyHKIIMOHATIBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME:

MPOYIIEHThI, KOHCYMEHTBI, PEIYIIEHTHI.
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Tpoduueckue ypoBHH.

Tpoduueckue nenu u cetn. AGoTUYecKre 0JI0KU
HKOCHUCTEM.

[TouBsI 1 MBI B 3KOCHCTEMaX. KpyroBopor BemecTn
Y TIOTOK SHEPIUH

B 3KocucteMe. OCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI.
buomacca u npoaykuus.

DKOJIOTUYECKHe MUPAMHU/IbI Uruces, OMOMacChl U
HHEPTHUU.

HarmnpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIECTB —
CYKLIECCHH.

[lepBu4HbBIE U BTOPUYHBIE CYKIIECCUU U UX
MPUYUHBI. AHTPOTIOTE€HHbIE

BO3JEUCTBHUS Ha cykueccuu. KiimmakcHoe
coobmiectBo. bropaznoobpasue

Y TIOJIHOTa KPYTrOBOPOTA BELIECTB — OCHOBA
YCTONYMBOCTH COOOIIIECTB.

IIpuponnbIe SKOCUCTEMBI. AHTPOIIOTEHHBIE
3KOCUCTEMBI. ATPOIKOCUCTEMA.

ArpoueHos. Paznuunsa Mex 1y aHTpOIOT€HHBIMU U
MIPUPOTHBIMU

HKOCUCTEMAMHU.

VYpboskocucreMbl. OCHOBHbIE KOMITOHEHTHI
ypOoskocucteM. ["'opockast

daopa u dpayna. CuHaHTpONU3AIUS TOPOJICKON
daynsl. buonornueckoe

Y XO35IICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICHCTBUI OPTaHU3MOB

B SKOCHUCTEMAX.

[lepeHoC sHEPIUM U BEILIECTB MEXKY CMEXKHBIMU
HKOCUCTEMAMHU.

Y CcTOMYUBOCTH OPraHU3MOB, ITOITYJISALUN U
HKOCUCTEM B yCIIOBUAX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3AEHCTBUI

7.5

buocdepa — obiennanerapuas 060y10uka 3emiiu,
i CyIECTBYET

WA CylIECTBOBAJA XU3Hb. YueHue B.1.
Bepnanackoro o 6uocdepe.

O6nactu 6uocdepsl u ee cocras. JKUBOE BEIIECTBO
ouocdepsl u ero

(GYHKIUH.
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3aKOHOMEPHOCTH CYIIeCTBOBaHMS Ouochepsl.
Ocobennoctu 6mocdeprl Kak

r100aJIbHOM SKOCUCTEMBI. JIHHAMHYECKOE
paBHOBecHe B Ouocdepe.

KpyTroBopoOTHI BEMIECTB U OMOTCOXUMUYECKHIE ITHKITBI
(yraepona, a3ota).

PurmugHOCTH siBNIeHM B Onocdepe.

3oHanbHOCTH OMOchepsl. [Tonarue o duome.
OcHOBHBIE OMOMBI CYIIH:

TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U
HIMPOKOJIUCTBEHHBIE Jieca, CTEIH,

CaBaHHBI, ITyCThIHU, TPOTTMYECKUE JIeca,
BBICOKOTOpbs. Kitmmar,

PACTUTENBHBINA 1 KUBOTHBIM MUP OMOMOB CYIIIH.
CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA UX
pPECYpPCHOr0 MOTEHIMANA

1 OuocdepHbIX HYHKIIMN

7.6

DKOJIOTUYECKUE KPUZUCHI U UX MPUUYUHBI.
BosneiicTtBue yenoseka

Ha 6uocdepy. 3arpsi3HeHUE BO3AYIITHOW CPEbI.
OxpaHa Bo3yXa.

3arps3HeHne BOAHOM cpenbl. OXxpaHa BOAHBIX
pecypcoB. Pazpymienue

no4Bbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTPOIOT€HHOE BO3/ICMCTBUE HA PACTUTEIIbHBIN U
AKUBOTHBIA Mup. OxpaHna

PACTUTEIBHOIO U dKUBOTHOTO MUpa. OCHOBHBIE
MPUHIUTIBI OXPAHbI

npupozsl. Kpacubeie kauru. Oco0o oxpaHsieMble
MIPUPOJIHBIEC TEPPUTOPUU

(OOIIT).

borannyeckue cajipl 1 300710THYECKUE TAPKU.
OCHOBHBIE IPUHIUIBI YCTOMYUBOTO Pa3BUTHS
YEJI0BEYECTBA U MPUPOBI.

PanmnonanbHOE NpUPOJOTIOJIB30BAHUE U COXPAHEHUE
OHOJIOTUYECKOTO

pa3zHooOpa3us 3emMin
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